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DIALOGUE 1. 

INTRODUCTORY* 

*? ' * ' ' - v 

, * Tutor . AS ion have now gone lit rough a treatise 
of geography, tell me what you wish next to study? 

Pupil . . 1 am now desirous, sir, of becoming ac- 

. quumted with the works of nature in general. 

* Tuty That )g very good, for ingenious men in all 
ages have taken great pleasure in studying these. 

Pup. From contemplating the works of nature, 
may 1 not expect much advantage ? 

Tut. Yes, you will derive from it both pleasure and 
profit. Aa^flid has formed the oye to* behold the 
beauties of nature, it must be both an agreeable and 
useful employment. 

Pup. Is not greater learning necessary for this 
study than Lat preset) 

TutJ pjfe'xfafmp 
philosopher may part 
vale share of knowledge is sufficient. The creation is 
open to the view of all : it only requires observation 
and reflection. 

Pup. Of what is the universe composed ? 

Tut. Of matter, and. spirit. 
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’'wriwt’T ji » 

fswn TOr*w, <x f*n, ^f» TOW 

frf4?n^, »mfs ft *if<£rs *pw *s TOi W I 
f-r^-j T*t?rw, <? m i, w* tro? »$?$** 
7^*1 3F11TO TOO? 31 4 1^1 | 

#-? TOt»f r, ^ «rft $♦*, 
r^ir ®irrot arfifri «nfttffv T3 | 

f*n ,T fTOffl TO*f, TOi Jifff?, iTTOnr 
♦15 ?«?? ^*r ft > 

$S? *i*TW, £«T \*3 WlTST Tfw, ft 1 

TO cw *r^5^TOiTO cw«n^rnr fiiftc^ 

**«*? jjfss’ topics* ; irw cn f^rtw 
firm T?»fa 3*?i ^itsrtrtor nft <p$4J | VM 

fill I Wi TOft iflt'S ft fTO? frtWl |TftI 

•rtftsr i TOtrs ft tpnprt^i? ww to *1 ? ' 

€? I an, sfttrs wfsr* wtro TOT*? ♦ft | 

TO ft «tTO *TOtt TO1 *ffot**«f|5j|r, 
4$rs Vitfanr wm mt; c*«ri *wt* 

w»ft cs ▼TO? Tf Wf TOJ TO * fttTWI 

▼ftre wnr cro faro? iw*i to ?i | 

rWJI ♦TO? TOT ft *> 1? TOltjl 
€f i *???'« trsft ?? wtt?i 

~'i*j i TOtw wo ?*p 
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ll,at b y which we understand, reason, 
ftftfet, A but which ^onot.he seep or touched. 

^Twia .fi^v ■" ' * *; 

Tk t. It is that which can be seen and felt, but 
which cannot reflect, &c.- 

Pup. This I understand ; but is there nothing else 
particularly to be observed respecting matter ? 

Tut. Perhaps you have heard that all matter is 
possessed of attraction, extension, divisibility, solidi- 
ty, form, mobility, &c. 

Pup. No, sir, I have not ; will you be so kind as 
to explain what is meant by these terms ? 

Tut. By attraction, it is meant that the compo- 
nent parts of things unite with each„olher, and small 
bodies are drawn towards larger ones, and kept from 
falling into infinite space : thus, houses are attracted to 
the earth, 

, » ' v , * ' u. 

By extension, it is meant that all matter has length, 
breadth, and thickness. 

By divisibility, that it is capable of being divided 
into parts. 

;>By solidity, that it is more or less hard and pene- 
trable. , “ j. 



-By form,, that it has spme shape, &c. 

• By mobility, that, though in its natural state it is at. 
rest, it is capable of being, moved, and., when put, in 
will always ketp so,unl^ stopped by «wpe 
external cause. 



Beside these, there are other propertiai'^ribol to 
matter, but they are not of mu^^|^tan£e. ; 




i toito m * tv 1 tw* 

C9$ *£jFX T*Tl TO I TOT* TOX 'a ir^r X* XI | 
ft*n tr^ fc? 

I tarTOr x!t$ or xsrj t* v»ft 'Q X'fbtjr 
ortstj x* o r x^t xic* tf*‘% mi 
f*m i ^ vxm, * m wrfs 3jf*m j 

TO cm ftnx v, «4mi fx?nr xv 

fa xi ? 

i fi, wm'*i 'e fam '3 ■*«%■? « xfterei ^ 
TOjfr *x*s TOtftxfa tsjrfa sfaf^x ttwx 

• x* tx» sfasri xtfari } 

faXF I 5 fl WCTTO, Ixi wrf 5 r TO ait I «xt*M X$ 
TO t r* firm TOtf <rr*R m xy w* $x Wi X? I 
ffjr | cr tfwt?n Tf? atai wsx mw >f 0 '^ xs 
'Sixtt* t * n m i cf^'srsx Tfrtn ^5 axir 

<tom xrfarx cx +m xi. cm -rpr ttTO ♦rfWirx 
trgx* x? xi 1 

to xxx <x TOxt 3 tr*iw; « tron -si t it 
at» fixtx 1 

«XX°v Ct <JW!Tl xm XTX 1 TOT x? TOtCX X%* 
TOX X*Tl mi 

TO cx sjvj «rrfar«r x*x *r*f faxi xtroxit^ltt 
jfti to tout xrx literal 1 
**«\ TO^f xrt tott 1 
TO XTOxaj *n xtxi TO*|v <* «mx tt- 
TO xrmr xfcx toi xrfax* xx xi < g t x t tx 

XftX*f1Xfa XXI TO 1 

«t W ijxflnr **ft faTOT TO\ *i TO*, 
ft* TOtx ft?rxn tox #1 toto xrti * # 
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DTaLOGTE II. 

OK THE FIBMAMLNT AND HEAVENLY BODIES,, 

Pn} 41- VI bioh of the work* of God should first 
engage my attention ? ( 

Tutor. Tom your eyes up to the firmament, that 
wide, boundless space, in which you may obsene the 
sun, the moon, the planets, the comets, and the stars. 

Pup. What are the principal qualities of t he fir- 
mament ? 

Tut. Extent and transparency . It must be very 
extensive, to contain so many heavenly bodies, and 

i ’c , * 

transparent, otherwise we couhl not set them . ns 
extent cannot, indeed, be computed, and its trans- 
parency is equally amazing. 

- Pup. Why is the firmament blue, and the produce 
ojf. the earth, green ? 

Tut. Because these two soft, plea nng colours aic 
agreeable to the *eye, and neither weary nor injure the 
sight, as some others do. 

flvtfK What stars are those which we see of a clear 
evening ? 

3fW. Some of them are great bodies, like mir son, and 
Probably, like it, destind to afford light and iieaf. to ft 
number o? planetary bodies that revolve about . them. 

V* ap- 

pear so sinay*? 




fmi fittf Wfr'WnrV •*# '’•f^t'trw' 



^iVfCT ir Hfhi i 

| wt<PT*i‘ ipw <pfinn ^srf^ ' 

'wrvj 4^°v srtww«i ^ TtfF ? 

f*rrjl '■rwrty, ft< t^rr^r mtig; ? 

&$ \ ftsrsny 's t^'%n «t i* term- s*. w trsn 
cwai wjfn 'srtwtr 4¥tf*r €« si srfe 



TOT *\*X* ^C«7 «WM 5»t* 

«*i<r*\ *nrjf*f *rsT<r <**« fsraf^m .31 srrftss • *sm : w 



sij^f swam« wtsrtmj s0i ■* -;$t#r 

^rrrtir ftst?r wnftTw ^ttrtcfc-; «ws ’stiff* fltaf»rtT<i 
’3rt 1c p^ arrfSw i 

f*r*T i W ■sirm, «rtw *W*T '% : 

*nrtwr«i1 lxt¥ wrj<i ft ? 

*ry I vpt?r«i ufr, cn sft*R«f « ^tsnr«T orfttpr efrfr- 
?rr?fT s^wnfl’S - ^*r, ' ^°\ ssrj 

*? *1 1 sttfiror* *d%. 

^mr*nsr sftftsri mi ^rwnri *rf*sfr *rjtw. ^ 1 %^uq g ^ t| 
ftm 1 cn 7m wtw *psf% tm mffim.m**- 

ftsrwtw .jp<si >■*$[ '.!'• .. •'.. . • _ » ?v, 

wf jwww? ■ -rw- am v liter* tirr 
*** .wits I mym ** gr w*t <w *pf^f<$^’ 
cr^t *Hr?i sttftrt %st*f mi w r c * tts *rr?r 
»*»*' spot* (»w wrar nWigte’Mfa 
*!"**? "top* « «t|f,^K» u"?' 

'fwjj^p wti, <*m *m 4^ 
wx <kM* «tn9i^«» (4T«| 

' 4 
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It is on accoiftt of their immense distance 
tbit they appear aoUlwgr »n»H bonce, when the earth 
in its refokniort round, the son»is at One tune 190 mil- 
lions of miles nearer to some of them, there is no dif* 
fertojcein th|ir apparent magnitudes.' 

Pup. How many of tlwae kinds of stars are there 
Sn the fi ram meat ? 

Tut. It is said, the greatest number we can, at 
any one time, see with the naked eye, i<> about a 
thousand. But with good glasses many more may 
btt discovered, and the larger manlier in proportion 
to the excellence of the telescopes by which they are 
examined 5 so that they may be said to be innumerable. 
t, Pup." Why do they twinkle'* 

, Tut. That appearance is occasioned by interven- 
ing vapours or other minute bodies floating in the air. 

Pup. The stars appear to be placed without any 
OKjter. 

2Vt They appear so, because we see them but in 
iotie point of view ; bat they are no doubt arranged 
in the most exact and beautiful order. 

Pup. Were the stars created only for our use ? 

It is unreasonable to suppose so; on account 
of their vast distance; but they were, probably creat- 
ed for the benefit of other rational creatures, of Whom 
wacaaat present forjn np conception. 

,, JPajp.^ Are the stars suns like ours ? , 

Tut. „ $pch is the common and prevailing opinion 

Pup. liCwliet wipefct are (Key serviceable to ns? 

Thte^ serve- to%nlarfce odrlJlas dflhe wOrka 
of God, and to, d*mmfcktb*>gl©om of darkless : they 




■ wi «tttx ’sNsti <tw,’ 

C 5 *«nr a<6*«*r <*$a wtw *** 

fstrfw <?Fta\ a**ar 4 * *r$ aat t^fs < 3 FT*r 
*$tw **> ai ^?n *ra£r5 ’fx ^ 3 r tx I . 
f*r?rj I wwr t y urifj w$ ^Tn<pf wrp «rttsn 
3X I amar tp-hxk Tqjpata tx ft$ 

$aa Tjpftornri c^f^r^T Trias TrfVa f t? i >*utsr 
x?Xfactin *rx Trr?^ wfw w*f* x? ^r* X: 
wf°v ws ^TvJtPF ^rtrx axt? - ta?*r«t t? ai t 
fXrj 1 ^trr axw. smrrow?- TTf^r ^ T>**n x- 
Xa x$ csa? 

#x 1 Trmr-r ^5 srs# *. *n«tx§ ^ntx 
atar ‘flas cxtft *mr 1 

f“nrj 1 xnrm«i IX c^Trx w.*t tit ai > 

«X I cn xtj, e^aai irrrrrw awg titt* ??$• 3t*f 
^tairTT ^ tit at «trj fxw f«x <x*rr? r act ft* 
arafax axial -g^nr **t c^Tax wim *txtr*, arm 
*nxx art 1 \ ?}% 

f-ran <*t ^trra«i ft c*a*r wxrxir ftftt* 

1 J-* 

€x 1 **as ■wra $xi w^fas, c<F 5 Ri , ®Txtxt ftft 
ft*Trrsrtir wfata tx at m f ^g t 
(mw^*rwtwi[ ftfts Ttxi atftnr 1 of mt c n wni . 
ftas wtsxi vkVs at 1 
ftar 1 xta awaw«i ft 4 t sp% warn 
. , TriPii ^ tw^t tan t*ntxt tct? ’Tjxsrta xsiR’ji 
FRJ | •CW^wTtTt HWWJ fwff W ? 

<( , > W I Tarca* ^*W?r wtvv I Ct« 'wtxtW* ftH JfffTlt 
; Wp 6 awTi w i onh w t^wscti - 4 fjp\ Tsixl ti hr^W 



are of great use also to mariners • J|jat one ps^ticu- 
j&r, which h called the north j/de star, and which 
alway^has 'one and the same “position in the liea\eas 
wifh respect to the other fixed slurs. 

V 

Pup. How large »■> the sun ? 

Tut. About a million times largtr tlnn our earth. 
1 Pap. How far Ls tie sun froui tie* earth ’ 

Tut. Ninoti live millions of I'tvghsh milts. 

Tup. \\ hat an anui/.ing di>tunct l Would it not be 
heitei, if the sun were nearer to us? 



Tut. Our all-wise Creator could not mistake, 
lie Ha# exactly adjusted its pi ope. place : if i) 
were much nearer, we should be burnt: it larllm off, 
we should, constituted as we are, polish wilh mid. 

Pup. 1» the earth always at the same distance 
from the sun ? 

^tt. JSoj for as the earth mines in an elliptical 
orbit, and as <he sun is always stationary, it ne- 
cessarily happens, that, in iis conise, it must at 
rtJrtaih times b( nearer t‘he son than at other times. 

Pup. Whether is it near* r to the siiu ju summer 

or Vinter l 

" *1/ tr e s ' 

1 h(. 1» winte r. 

* <• * 

Pup. How does it happen, then, that the winter 
season w colder than Use summer ? 

Tqt. The reason K *Hat during- t|ie summer sea- 
son the sun is much lougex above 4I19 horizon than 

ia *P «*• 




*$ JrtTw w*r? -snrxi’ %?«? 
*■* rare ^rft^rtri vtvm *r*c*o % 

n^T? srf^^rt? i .. . . , . -,, 



fftflij *P& ^5 5T?> 

sir i *ffWt wt*w *pfj *r*f w «t*i i . * . 
fti-sj i spj ws wrpr «rtr? i 

«?f i *rns*?t' r®t"ftt$ vr?r? : i 

f-tm 4 ft wt*n6, **r55 wr?r'«nT9r. «rtir« 

fti§r Mtftnr ^mrirw *rtw ftg: ^t*r-^5 ! irtf ; 

#3? | ’fir «mJTtr?r iT # ^?rn9'i' wfs arftnnw cstv «f- 
jpn i ws^ft ftft ^tr*if ■srfe ^tf«tT5 

irnr^ir, Tjrsp ^fasi o r-at *rft *pj WITT'S wfv.^ 

^rrsnn *rcsc*r£ Tt \f-ztz i . w«rr! 
arft *$* nut ’•ftwim «rtsWT 2tt«i 

ftr?rN \ 

s * 1 v * 



f*m i jt^t ft vtj <tcw ? 

tfF ! Tftl »* cwi <*fvnfr ^WTWtyl \tm KSP* 
act? srftre ^Tjtw ^fws <ro *rair *refci wflfff 
^ ft*p*r c? *pfj ^irt? ftwfrsn \'? -rcMwftv to* 

K 



i |Tf t'S I 

ftrsj i jffar ft r*K to*t *tf5hft- ajrelp 

- nj. t ,-^fcLA ^g.y 'mMmJIi %, • #> * 

wwni :i- 



«?| ’ftSTOf 0 ! | .; _ • ' ■ .' '•'* ,-/f^ 

■ ' ,lWi <*r w? ^1? ~ ftftfrf i ^jSfcr 

-Sire *ft«j£S c**.? . .... 

■ ■• ,m 1 *r?« «*, <ar jftww arty wrar ; ^ ! 

Jw *W\' $* «* *M«* 




tejjfhe Mm^pl^re, 

ycdld night* tend greatly to decrease^ f\.-: "fcf'&li 

,_. _ t _ *" * ' •' ■ • K f '' *4 ' % 

Pup. How much nearer is tue earth to tue sun 
during the winter than the summer months f, . ' 



Tut. In the month of December, it is; two mil- 
lions seven hundred and fifty-four thoh^pd miles 
nearer than in the month of June. 

Pup. What benefit do we receive from the suu, 
besides its affording us light r 

Tut , " By its warmth and heat it promotes vege- 
tation, rcborishes animal life, and raises the vapours 
from, the sea, without which we should have no rain. 

Pup. Of what nature or quality is light ? 

Tut. It is an emanation of rays from the sun, 
spreading themselves with inconceivable velocity 
through the ether. Light is exceedingly tiuc and 
subtile ; it penetrates through glass, -and is diffused 
over the whole world. 

Tup. How long is light travelling from the sun to 
the’earth ? 

’ Tut. About eight minutes. It travels nearly 12 
millions of miles in a minute, or 2,00,000 in a second. 

Pup. llow does it appear that the rays of the sun 
partake of the nature of fire ? • • . *’ 

Tut, When collected by a burning glass, they pro- 
duce effects similar to those produced by fire. 



iMjbare any thy»g morf particular in these 

rays? s 

Tut. ’They aye \he cause of all the different oo- 
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zFtm «t tus <i!5FtT»i $m*f? TR- 

OTHS ^wt°v WflT ’•frs TV I 
ftmi *fft*T*r *rc*w» *jfWt vpfrv ^ 

fsr^o tv ? 

i «rfnv tstpt wc-w uvtttv*! -snr»r Ttv 

•"fig fsrrtr TtsT? c^tT fWg^fi tv j 
f^ru j un^rf* rjfsf?^ 5fJTFT5fs «rtotCTr3r TT? 
C^T=r tsrtr? 1% its ? 

| Ti TT(T¥ O'* CiftjTTTl >T SRJ ff% *Ttf- 

am **•«* trrf-iv T?rv *i$ xtcwus \ v*j- 
2Ttrs Tt* %fcvi t*ft vts*t?n 3[f$- wtcmw i 
ptij i Ttrsrtr*? vnstr s %<\ ft > 

W i *prj ft?r«ir srrsr wTr*rft c?r Tft 
tjT# T^tn «rft*"si 3 t% Tttprtrv fttf*r Tfrnrl 
ftsift T^Vl vraf fitTS Tjfnri *rfv ! 

f*tTJ 1 1T^7T?T5 T*“Vl T3 WR>i *tfk- 

<fc$ «rt? > 

j «jtv vcqv wrvj Tttc^ i -43‘ frwv 
rqpH <»fsR r?; <11 °v >Ttfe frftci rnrt 

fsr^B rcjFi-r 5r?r j 

frvj i artjftsw ci «rftrv wn’T vrrrtt wrri ’strsrjn 
ft *tnrv Vfftc* mftr ? ♦ 

I W* ctt *n cwir, iirftvrv vft Trpft 
Sf?f ft? TtrtT^rs 1W' wftir. TW ^ TV I 
■ ftrj | rjrsiftinr mj ftg «i «rtrr ft m ? 
i Ti mew, Ttrrrrri v>r Wtrrf? tst' mlr st- 
m ¥f? tv i 

ftrvj i V5t*r wm, ?rft* « Ttvswr ftjtwir 
ftp** «rtrr: ft n? 
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* WMS <Tl»e gtodual and stow increase and decrease 
of (lie sun’s light, produced by the rays oftiuht pass£- 
injj ihruyglt the atmosphere attached to the earth, 
without which we should pass instanth nut of dark 
night iuio clear day, and the light would as suddenly 
lent e us. 

Pit;-. Would that b' prejudicial? 

7V. Such a transition as the former would he 
dangerous to the eye, and the latter would often 
perplex and distress us: against noth these uicoim-- 
niotices God has wisely provided, by the twilight. 

Pup. What occasions day and night. ' 

Tut. The motion or revolution of the earth, on 
its axis, every twenty-four hours: for to the inhabi- 
tant of that part of the earth which is opposite to the 
sun, it is dav; and night to tbo»e on the other side, 

jP up. What occasions the difference of the length 
of days and nights ? 

Tut. The diffluent positions of the earth with re- 
spect to the sun. 

Pup. Is tin difference of the length of days and 
flights the sai^in all countries ? 

Tat. N%;%iied«niier we advance from the equator, 
or middle of t he earth, towards the poles, the difference 
in .the length < of the days and nights is the greater. 

Pup. Whyi is the difference to the length of dav* 
and hi glits in countries .which lie immediately under 
the equator ? . . .. 

Tut. Nothing ; for to countries so* situated, they 
/are always equal. 

'Pup- What is the' length of" 
countries situated at the poles? 



clays and nights in 
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| WtW, *ST & Itw 4 ft ?*1 *m 

ft$ 7 rnr B \?Ptc^r aFcsrrsf tsf? t? \ osw ^*ir*rr 
Mjftrs 4 ft?*i *RT^ vcrf 

aFCVt t 5 t^l 5 l »rt?! C-^JT -1 W]f*t 511 TOT 

%inr 5 Ftr?T^ ftfe <nr hri ^rrcr 

srirr c ?>5 ^nftrs Tfft | ^t°-. ^^TrwTi .farTv- 
cr? vr*o o?n? ^*Rrr?r t 

f *na i Tfti \fc^. ft ^'rf‘R£‘>ft stp > 



sr<o ! <i. ^rft. 1 r 5 y ? ?.ftr? p 3 ! tfTa 

^ 7 p<f.-r^ vit r < *n»§ ft?R«T? 1^5 x?:*r Ff f >np 

;pj? j^?r i first? Jrfst vf^srtr? xfz *-fr* f^n?* ST 53 FRr 
$<i|TS XV ‘SR tltT"? tTfvrj Tf/ST j Oj? •F-.IT *RTCST- 
xz sftft ^gr tpst* 5 Fft?i -sr^ tW*nftrr?i ^rriFtrs’ 
WT^TfJT'T R*r ever* «ji '^'i ^.T 3 ^ftT-ft^r * 

f-rrrj i ^r#r *nrT"t‘? J fir^n « Trrfar ?? ^ir*; ft ? 

€?* i ?rr?r<i ^,ce r.fe vrr%:x ^<?- rnr pjc* 

| ?TTS orfaTft c? WoUU ^<jft?r«j 
nfts f? c*$ Tsftftfttf ftn ■?? i -£ 7 a \ 



iTC-fw ft? 4 ! X\ tfRUTS W^l? ^ftl ?ifa TV | 
ftRj | ?t*r, ssw *nr?r ftrfr? ft?i f«? * 



2 ^r i <m? 



■••r? s ’pn? '-s ^Rrt?*m?i 

ftnrji w t*Rft ft ftn ?ifar? *ix ?<*r ?rt%? 
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*Tnt, The length of days and nights in countries 
so situated is always the same ; tor they have but 
one day and one night ; the sun continues to shine for 
six months in the year, the other six they are in to- 
tal darkness. 

Pup. Does the sun rise and set to all places at the 
same time? 

Tut. The sun rises in rite east, and sets in t lo- 
west, consequently to all those places in tin* east 
the sun appears first, and proceeds by degrees to 
those in the west; hence, when il is 12 o’oloek here, 
it is only 6 in the morning in England. And to so mo 
places in the west, the sun is just rising ai the time 
it is setting here. 

Pup. What occasions the difference in the seasons 
of the year, as spring, summer, autumn and winter ? 

Tut. The sun’s going to the north and south. 

Pup. flow can this be, since the sun <h»es not 
move ? 

Tut. ft is common to speak of the sun as mov- 
ing ; but it is the earth that moves, and it is the 
different pos' ons of the earth in respect to the 
sun, namely, the inclination of its axis to the sun 
that causes the difference in the seasons. 

Pup . For what purpose are the seasons made 
changeable ? 

° ,5 t 

Tut. To produce the general happiness of men, 
and to promote vegetation. 

Pup. But should we not be better without the 
cold season ? 

Ttd. By no means : even the winter is productive of 
much benefit, botftl; to us and the earth, as it contri- 
butes to our health and the fertility of the land. The 
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earth must have rest as well as men ; so that 
we ought to he thankful tor the winter’s cold as 
well as tor tin; summer's heat. Beside this, when 
it is winter with us in the northern part of the globe, 
it is summer with the inhabitants of the southern 
hemisphere. And surely we are not so selfish as to 
wish to monopolize all the favours of Heaven to our- 
selves ! 

Pup. But spring ! 1 run delighted with spring. 

Tut. Have you considered why the firing so 
much delights you? it is partly owing to you' 1 hav- 
ing just emerged out of the cob! season, which gives 
you a more lively perception of the happy change, 
as a lit of sickness gives additional enjoyment to re- 
stored health. The spring \ ields you singular plea- 
sure, as a time of premise. What appeared dead be- 
fore, begins then to assume new life, and presents 
you with the pleasing hope of the succeeding fruit- 
ful seasons. 

Pup. Is the heat of the summer and file cold of 
the winter alike in ail places ? 

Tut. l>to ; the summer in England is little hotter 
at mid-day than the w inter in this country. 

DIALOGUE II. (Continued.) 

Pup. Are there not other lights in the firmament 
beside the sun ami fixed stars ? 

Tut. Yes, there are the planets ; but they shine 
only with borrowed light. 

Pup. What are the names of those planets ? 

Tut. That which is nearest the sun, we call 
Mercury ; the next Venus ; then comes our earth 
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with its moon ; si ill farther from it is Mars ; ami be- 
yond him are Jupiter and Saturn, with their moons, 
which ate ail enlightened by the sun. 

Pup , Has not a new planet lately been discovered ? 

Tut. Ves, by that celebrated astronomer l)r. 
HeiNt'ltei, who callt'd it. in honour of his royal pa- 
tron, the (icorgiuiu Sidus ; but it is general ! y known 
as the llersche! plant i 

Pup. Our earth lias a moon; have the oilier 
planets moons too ? 

Tut', Jupiter has four, Saturn seven, and the Her 
schel piaacl six. 

Pun. How are the planets to be distinguished 
from dm livid stars? 

Tut. The. fixed* stars twinkle; the planets shim- 
with a steady light. The pluuets also ,ue continu- 
ally changing' their position in the heavens, with te 
spect to tlte surrounding bodies, but the tixui slars 
keep their respective pines, and hence they are de 
nominated fixed, or stationary. 

Pup. In what maimer do ihr pbiuets move ? 

Tut. They ail move round the sun ; but not in 
the same orbit or pa th, nor in the same time. 

Pup. Us what time does the earth move round 
the situ ? 

Tut. In little more than threw hundred and sixty- 
five days, winch makes our year : and though it re- 
volves with incredible swiftness, we are yet insensi- 
ble of its mol ion. 

Pup. At what rate does the earth move round the sun ? 

Tul. At the rate of 68,243 miles every hour. < 

Pup. Why are we insensible of its m o ti on 
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Tut.. Because the air, or atmosphere, which en- 
circles the earth, is carried along with it ; and all 
surrounding objects move with us at the same time. 
Pup. lias ( he earth any other mol ion ? 

Tut. Y es : besides its annual motion round the 
sun, it has another round its own axis, called its diur- 
nal motion, which makes our day and night. In this 
double motion it resembles the wheel of a carriage 
running round a circle, which proceeds forward, and 
turns on its own axle at the same time. 

Pup. At what rate does the earth revolve on it* axis ? 
Tut. At the rate of one thousand miles an hour, 
Pup. Does the. moon move round the earth ■ 

Tut. Yes, iu about twen tv-nine dats anti a half : 
if continually attends upon the earth during its 
whole revolution round the sun. 

Pup. VI by do we not a in ay-, see the mono ' 

Tut. When it is on that side of (lie earth next 
the sun. then the dark side of the moon is towards 
us; f«*r which reason we are not able to see it. It h 
also frequently below our horizon, and therefore in- 
visible. 

Pup. What am 1 to understand by an eclipse ? 

Tut, When the moon’s shadow falls upon the 
earth, we call that an eclipse of the sun. because 
the moon prevents oor seeing the. sun, more or less, 
according to the extent of its shade. And when the 
shadow of the earth fails upon the moon, we call 
that an eclipse of the moon. 

Pup. When do eclipses of the sun happen ? 

Tut. Only at new moon. 
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. Pup. . When do eclipses of the moon happen ? 

Tut. Only when the moon is at its full. 

JPup. As the moou is a dark body of itself do 
we receive any bene tit from it ? 

Tut. Yes, from its reflecting to us the sun’s light; 
which is so pleasing and useful during the long 
and dark nigh Is. What a mark of the divine goodness, 
thus to provide a light for us in the absence of the 
sun ! 

Pup. Do we derive any oth>r advantages from 
the moon ! 

Tut. \ #s ; it is, together with the sun, the cause 
of the ebbing and flowing of the sea, which tends to 
purify it; and the tides are useful for navigation. 

Pup. Is the mot n inhabited? 

Tut. Philosophers suppose it is ; and that our 
earth serves as a moon to its inhabitants. For you may 
see plainly, that our earth reflects the sun’s light on that 
side which is not illuminated : this may be perceived 

4 

at every new moon : but more in the winter than the 
ettmmer monl hs. . 

Pup. ■ Will the earth appear to the inhabitants of 
the moon, as the moon does to us ? ' 

Tut. It will : only about thirteen times larger. 
What a brilliant sight must a heavenly body be so 
much larger than our full moon ! When the moon is 
full to us, our earth will not be visible to the lunar 
inhabitants ; and when the earth is full to them, we* 
derive no advantage from the moon - . 
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Pup'. Wbat are tbo spots itt the moon supposed 
to be ? . 

Tut . They arf spppc^ed to be mountains. The 
dark parts were formerly imagined to be seas ; but 
from later observation, it is proved, that they are hol- 
low places or caverns, which do not reflect the light 
of the sun. 

Pup. Do yon also suppose the planets of other 
systems, to which the stars art? suns, are inhabited ? 

Tut. Without doubt . Such an idea is truly phi- 
losophical, grounded upon reason an<l analogy. Ah 
there is such an amazing variety and gradation in the 
animal sfweiesj so it is not to be supposed that men 
are the only intelligent beings in the universe. 

Pup. What idea am 1 to form of the comets; are 
they bodies of tire ? 

Tut. No. They receive their light from the' sun, 
which is apparent from their shining trains. 

Pup. A re not those trains, or tails, fire? 

Tutt* They are conjectured -iro "be only their at- 
mospheres, -enlightened by the sun. ; 

Pup. Are not the comets supposed to pass far 
beyond the limits of the most distant planet ? 

HW. Yes** which serves to give us a very . enlarg- 
ed idea of the extent Jhe. jfirrnani^ut. The period 
of , that . cost's resolution ^ which appeared in 1758, 
yraa computed at about ieventy-five , yearn ; and 
-that w hich was seen in 1660, has been sliown to have 
a period of more than five hundred and seventy-five 
years.- Tile oftnts of Iwlie'^tfier' «b*tot« : b&TO' been 
fixed with sutheient accuracy toafcertainwhtenthey 
may be expected to appear again. « *'•!? ,? t 
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Pup. Are the comets supposed to he inhabit- 
ed? - - - . 

7kt r Al| that; .we can sgy on the subject is con- 
jecture : if they are inhabited, the beings who live 
there must be very different from those with whom 
we have been conversant. Some people are of opi- 
nion, they are only intended as a supply for that di- 
minution which the suu must suffer by the unceas- 
ing emission of its particles of light and lieat. 

Pup. Do these comets prognosticate evil ? 
r i Tut. Wot at alb Many people are frightened at 
their appearance, asf if they portended some public 
national calamity ; but without any foundation : for 
peace, plenty, and prosperity, have followed their 
appearance, as well as war, pestilence, or famine. 
Pup. What are failing stars supposed to be ? 

Tut. Exhalations raised up from different bodies 
on the earth by the heat of the sun ; catching tire, 
they shoot forth in a blaze, till the inflammable mat- 
ter of which they are composed, is consumed. " 

Pup. What is the igais-fottius supposed tobe? • 
Tut. It is probable, that it consists of inflamma- 
ble air, or oleaginous matter, emitted from a putre- 
faction and decomposition of vegetable substances, 
set on Are by an electric spark, . •' 

Pup. What is a meteor ? t i 
Tut. A*» imperfect body, formed by the inflamma- 
tion of different species of hydrogen in the air. J 

Pup. Hoit do philosophers account for the foil 
of stones and other substances, which attend the e&' 
plosion of meteors or fire-balls ? j! ' 
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Tup No phyiieal explanation of the origin or 
formation of these bodies lias vet been found . i Some 
bsro Opposed them to arise from terrestrial volca- 
0.0«s i.j 5 »foers from those of the moon; while n»o- 
dep clteinisis Uave supposed them to be concretions 
formed la the air. . 




DIALOG! -E 1H. 

Of ike Air , Wind , Vapour, Rain, & M c. 

Pup. 1 often hear of the air what idea ana I to 
fortn of that which is invisible ? 

“••'Tut. It is a fluid whifeh agitates bodies when it 
is Iff motion, ft has the properties of rarity, traits* 
parenrv, and elasticity ; amt when compressed., has 
*pf Hsnazitiit power, very similar to that of gunpowder, 
and carries ail before it. ‘f,; 

.Pup. lias the air any Other peculiar properties ? 
Tut. It comeys sound, and it is necessary to 
give ns the sense of hearing : without air, we should 
have no music, no smell ; nor should we be able to 
live or converse with each other. Were it not also for 
the air, which abounds with particles capable of reflect- 
ing light in all directions, dtily thbt ! p»$<}f the heavens 
wtwkNappear bright in witch the; son Is Situated, and 
tjhe stirs and planets wotxld be visible at tnid-daj. 
- " Pup. flow is air divided? . ■ „■ v • 

Tut. Into vital and atmospheric. ■ 

Pup. What, are the component, parts pf atmo- 
spheric air? . . ■ i. 

Tut. Of 100 parts, twenty-one are vital and se* 
venty-hine poisonous. 

Pup. How much lighter is air than water ? 
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-VSfW.- Eight hundred ami siitteeh times. 

< Pup. W feat weight of air is supposed to rest on 
the body of -a middling «»*e person ? 

■ -Tut., About one ton and a half. 

Pup. How does it happen that this weight is not 
perceptible ? 

Tut. Because, the spring of the air, which is 
within the lmman,body» redacts with an equal force 
against the outward pressure of the air. 

Pup. What is the whole weight of tire atmo- 
sphere computed to be ? ■ 

, Tut. 1 l£»,ft»f;494,^,77$0t» lbs. 

: Pup. What is the wind ? , 

j Tut. The wind is nothing more than a part of 
/the air put into motion. 

Pup. From what cause does this rise ? 

|\ Tut. Principally from the warmth or cold which 
is excited in the air. Heat expands the air, and cold 
condenses it. Still it is difficult to account for the 
Changes that take place with regard to the wind. It is 
. generally supposed that the air less rarefied by the heat, 
rushes into that more rarefied, and produces wind, 

, ( Pup. Have you any particular names, by which 

distinguish the winds? 

Tut. They are called* according to the quarters 
from which they blow. East, West, North, and South. 

Pup. Will you please to tell n?e how to find these 
quarters? 

Tut. If in 1 lie morning you stand with your face 
to thfe' sun, the east is before you, the west behind 
you, the south to your right, and the north to your left: 
drat night, if you stand with your face to the pole star. 
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the north is before you, tlm south behind you, the east 
is on your right hand, the west on your left. 

Pup. Of what use are the winds ? 

Tuii The benefits arising from the winds are almost 
innumerable; they purify the air, moderate, the heat* 
dry wet lands and damp houses, chase away the fogs 
and hazy weather, and bring rain in due season ; also 
frost and snow, and even mild weather. They are 
particularly serviceable for navigation and com- 
merce. 

Pirp. What is the velocity of wind* 

Tut. From one to sixty miles per hour. The motion 
of wind at one mile per hour is hardly perceptible, while 
that at sixty miles per liour occasions a great storm A 
common brisk wind travels about fifteen miles an hour; 
a hurricane which tears up trees, destroys buildings, icc. 
100 miles an hour. 

Pup. How many kinds of winds are there? 

Tut. Three ; the general trade or constant winds, 
the monsoons or periodical winds, and the sea and land 
breezes. 

Pup. What occasions the general trade winds and 
the monsoons ? 

Tut. The action of the sun. 

Pup. How are'sea and land breezes occasioned ? 

Pup. As in all maritime countries, tine air, dnring 
the day, above the land is hotter and more rare than 
above , the sea, the sea air flows in upon the land, and 
supplies the. place of the rarefied air; and thus the sea 
breeze is occasioned. Again, as the night approaches, 
'the denser air of the hills and mountains falls down 
upon the plains., and pressing upon the air of the sea. 
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w hich has now become comparatively lighter than the 
land air, the land bfeeze is occasioned. 

Pup. What are Use properties of t he winds ? 

Tut. They differ in different countries, in Bengal, 
tbesouth wind is temperate, the north is cold, the east 
pestilential, and the west hot and dry. 

Pup. How are these properties occasioned? 

Tut. The south wind is temperate, because it comes 
over the Indian Ocean ; the north w ind is cold, because 
it conics from the frigid zone, or Countries remote from 
the influence of the sun ; the east is supposed to be 
pestilential, because it passes over jungly places: and 
the west is hot and dry, because it passes o\ er much 
hot and dry land. 

Pup. How are whirlwinds occasioned ? 

Tut. By the meeting of contrary currents of air in 
the same point of the compass, and a sudden rarefaction, 
of the air, ike, Tempests also arise from similar 
causes. 

Pup. What are \ a pours and clouds ? 

Tut . Vapours are either thin, invisible, moist parti- 
cles, which float in the air ; of being more condens- 
ed, and by that means rendered visible, are called 
clouds. 

Pup r From whence do the vapours arise ? 

Tut. They are exhaled by hear out of the earth, 
and by their*iightness hang in the air. 

Pup. Of what use are these vapours hanging in 
the air ? a 

Tut. They cool the air when it is too hot ; they 
afford us agreeable shade, when formed into clouds^ 
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prevent. the earth from becoming too dry ; and water it 
with refreshing rain. 

Pup. Are they productive of no injurious effects? 

Tut. In some cases they are. It. is generally sup- 
posed that earthquakes are occasioned by the accident- 
al explosion or inflammation of nitrons and sulphure- 
ous vapours, or -by the expansion of wind or vapour, in- 
closed or pent up in the bowels of the earth. 

Pup. How high do the clouds extend above the 
surface of the earth ? 

Tut. From about half a mile to two miles. 

Pup. W hat produces the various figures and co- 
lours of the clouds i 

Tut . The reflection of the sun occasions the Variety 
of colours which we observe the clouds to take, accord- 
ing to their density and position with respect to that 
body ; and their various forms are produced by the im- 
pulse of the winds. 

:Jt Pup. How does it happen that the general colour 
of the sky is blue ? ^ 

Tut . From the vapours being mixed with air, 
and w hich tjtien hive the property of reflecting the 
blue rays, of the sun more abundantly than those of 
the other primary colours. 

Pup. Wjlat is the natural cause of rain ? 

:■> Tut. When the air is so full of heavy vapours 
that it can no longer sustain thjmi, then these small 
moist particles run together, and fall down in fine 
drops, which we call rain. The rain descending in 
drops is a further manifestation of divine wisdom; 
for if ; it fell in strong streams, it would injure the 
earth, by washing away its fine light mould from the 
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toots and seeds of plants, and we should suffer great 
inconvenient from it. 

'Pup. What benefit do we derive from the rain ? 

Tut. It makes the earth fruitful, it refreshes the 
w ithering (Slants, it cools the air in the summer, it sup- 
plies Our springs, and forms our rivers, so that we are 
scarcely ever in waul of water. 

Pup Are there any signs of approaching- ram ? 

Tut. Many ; we can foresee its approach In the 
wind, b}' birds, plants, &x. 

Pup. What depth of rain is supposed to fall upon 
the surface of the earth annually ? 

Tat. About thirty-four- inches. 

Pup, What quantity of water is supposed to be 
evaporated off the earth’s surface annually ? 

Tut. About fortv-one cubic inches. 

Pup, How is the rainbow formed ? 

Tut. By the reflection of the rays of the suu up- 
on the drops of failing rain. 

Pup. flow are the tarious colours of the rainbow 
produced ? 

Tut. l>y the di tie rent refractions of the rays of 
the sun: the rays the least- refracted producing red; 
those the most refracted, violet; and the intermedi- 
ate ones, the other colours. 

Pup. How comes the cold, or frost ? 

Tut. Frequently by the wind, which blows from 
the poles; and the stronger the wind, the severer the 
cold and frost. 
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* Pup .. How is the ice formed ? 

T6t. By an extraordinary degree of cold, which 
congeals the water into a firm substaftce. 

Pup. Of what use is frost ? 

l\it. Fih*St is of great use ; it clears the atmos- 
phere, it braces and strengthens the human frame, 
mellows the day ground, and fertilizes it, destroys 
hurtful insects, and serves other useful purposes. 

Pup. What is snow : and of what use ? 

Tut. ft is nothing but water in another ftmn ; 
white ami light, and fails in the most beautiful figures, 
which any person may see who will but view the 
flakes of snow attentively. As to its use, it preserves 
the corn from being chilled by the frowst, and hinders the 
frost from peuet rating too deep into the earth. For its 
colour and its use, his therefore fitly compared to wool. 
Pup. W hat are hailstones ( 

Tut. Drops of rain congealed by a certain degree 
i of cold. 

I 

Pup. Whaf is the difference betw een snow ami hail ? 
f Tut. Scow results from a frozen cloud before the 
j small particles of water have run into drops ; and 
hail proceeds from drops of rain that are frozen tin 
their descent. 

Pup, Of what use are mists and dews ? 

Tut. They refresh and invigorate weak and wi- 
thering plants, in time of drought. 

Pup. How do they arise? 

I Tut. They are vapours rising from the earth 
^condensed by colder air, and thus become visible. 
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Pup. What is hoar-frost ? 

fW- it is^congealed vapour. This also, as well 
as the show, falls in very beautiful forms, which are 
well worth minute inspection. 

Pup . What idea am 1 to form of thunder and 
lightning ? 

Tut. Lightning is occasioned by the electric mat- 
ter passing from one cloud to another. It explodes 
instantaneously like gunpowder, and is often accom- 
panied with that awful roll, or sound, which we call 
thunder. 

Pup. What benefit is produced hv lightning ? 

Tut. It. consumes noxious vapours, promotes a 
circulation of the air, produces rain, and tempers the 
summer heats. 

Pup, W hat produces thunder? 

Tut. The explosion of electric clouds, composed 
of sulphureous and nitrous, or other combustible 
substances, exhaled from she earth by tin- solar heat, 
and raised into the atmosphere. Thunder is also 
occasioned by the concussion of two bodies of air 
separated by the rapid motion of lightning. 

Pup, What occasions thunder to make a rum- 
bling noise ? 

Tut. The echoes of the explosion. 

Pup. 1 low is echo produced ? 

Tut. From the undulations of the air upon walls, 
rocks, or other uneven bodies. 

Pup, If thunder is nothing more than sound, I 
need not be afraid of what we call thunderbolts. 

Tut. Certainly not. All the danger arises from 
lightning ; and even that is very harmless, when at a 
distance. 
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Pup.- How’ ami to judge of its distance? 

Tut. By the interval between the flash and . the 
thunder-dap. If that interval is considerable, it is 
distant, and then not dangerous; but when the clap 
almost instantly succeeds the flash, it is then near, 
and consequently the danger is greater. 

Pup, What is the reason/ since the thunder and 
lightning both take place together, that diunder is not 
heard until some time after the lightning is seen? 

Tut. Because sound is mnch longer in reaching 
our bearing than light our sight. 

Pup. What is the velocity of sound, in the me- 
dium of common air ? 

Tut Sound not interrupted, travels 1,1;J0 feet in 
one second ; but light travels 2,00,000 miles in that 
period of time. 

Tup. Have you not told me it is dangerous to go 
under trees when it thunders and lightens ? 

Tut. Yes, because trees very much attract the 
lightning. It is better to continue in the open held 
or public road (if no house is near), than to take 
shelter under trees. 

Pup . How does it happen, that, .during violent 
storms of thunder and lightning, men and cattle are 
killed, and other considerable damage done? 

Tut. When the inflammable matter, of which the 
electric clouds consist, is thin and light, it will rise 
to the upper part of the atmosphere, where it will 
flash without occasioning any harm ; but if it be 
dense, it will lie near the surface of the earth, where 
taking fire, it explodes with a surprising force, rare- 
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iyi$g the air to »p great a degree as do occasion' the 
Joss of life to objects within the medium of its imme- 
diate action, or do other considerable damage. .. 



DIALOGUE IV. 

Of the Earth* as composed of Land and Water. 

Pup , For what purpose was the earth created ? 

Tut. To be inhabited ; and millions, of living 
creatures arc rendered happy, in and on every part 
of it. 

Pup. On what do you suppose the earth to 
stand ? 

Tut. It does not stand upon anything — ifitdid^ 
hou could it move? Hear the poetical language of 
the ancients : “ lie hangeth the earth upon no- 
thing, 5 '" 

Pup. Does this globe, then, which we inhabit, 
continually hang, and move in space ? 

Tut. Certainly if does, as well as the other pla- 
nets. 

Pup. What an amazing power must it be which 
created them, which first set them in motion, and 
which still keeps them in their orbits! 

Tut. “God made the earth by his power— he esta- 
blished the world 'by r his wisdom — and stretched out 
the heartens." ! 

Pup. Of what does the earth consist ? e . 

Tut. Of land and water. 7 ; 
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Pujh 'Wcwld not the earth be more beautiful if it 
.was one smooth, extended plain, without hills and 
mountains. Do not the mountains disfigure it ? 

Tut. By no. means. Do you think the small, parti- 
cles of dost that fall upon common globes disfigure 
them ? The mountains are no greater in comparison 
with, the vvhole earth, than the dust to the globes ; or 
'the roughness of an orange. Without mountains, we 
should have no springs nor rivers : they receive the va- 
pours, the raiu, and the snow, which supply the springs 
with waters Mountains are the grand magazines of 
metals, minerals, marbles, stones, &.c. and besides attract- 
ing the clouds, they shelter the lowlands and valleys 
from the bleak and cold winds. 

Pup . What is the use of these sandhills which are so 
numerous, and upon which nothing grows ? 

Tut. They serve to hinder the boisterous waves of the 
sea from overturning the low countries. This is wor- 
thy your reflection, that small grains of sand, which 
you can blow away with your breath, when thrown into 
a mass, form such a strong barrier against the raging 
ocean, that though the w aves thereof toss themselves, 
they cannot prevail ; though they roar, yet cannot they 
pass over it. 

Pup. Is tile internal part of the earth the same as 
the external? , ' >- 

Tut. Notfatirely so, f© inhere are in the earth many 
metals, as gold, silver, copper, tin, lead, and iron* 

Pup. Why are these finder the surface of the earth ? 

Tut. That they might be no hinderence to agricul- 

JMpf*, 
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Ace theee any , $th*r valuable thing* to be 
found in the earth ? 

, 7V* Quicksilver, chalk, brimstone, limestone, salt, 
clay for bricks, eartUen*w are, &c. — Stone, , marble* 
ehrjsbds diamonds, and magnets or loadstones which 
are so useful in navigation. 

Pup. I should wish note, if you ple«se, to turn my 
thoughts from the land to that body of water, the sea. 
What is worthy my obsen atiori there ? 

Tut. Its extent, its depth, its stilt ties*, its ebb and 
■flopd, and its limits or boundary. 

Pup. Why is it so ex. tensive } 

Tut. For wise purposes, no doubt. It is a grand 
reservoir of water, from which millions of tons are rais- 
ed up by the warmth of Jbesun, to form clouds and tain, 
to supply the whole earth with water. 

Pup. There seems then a continual circulation in 
the material world, as there is in the animal body. 

Tut. Precisely so. The rain forms the springs, the 
springs form tlie rivers, the rivers mu into the sea. 
The «*» furnishes the rising vapours, the vapours form 
$i§be clouds, and the clouds give tin* rain. This reci- 
procal succession began with the creation, apd will con. 
tiuue to the end of the world. 

Pup, • M hat is it then that produces petrifaction ? 
Tit/. According as water is impregnated with stone, 

* copper, foe. any body deposited in it, will in the course 
of time, become petrified, by participating of the same 
' qualities. 1 ' 

Pup. Will you Imve die kindness to describe to 
me more particularly, bow rivers are formed ? v 
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" ! Thhy are limned from springs or fountains, 

formed by vapours- carried from oftThe surface of the 
sea, risers* &c. ♦& the ridg<& of mountains, These 
vamtafs, sinking through the crannies of the mountain 
till th£v meet with a st eat urn of earth or stone, or other 
substance, of a nature .soffit leytly solid to contain them, 
continue lodged I here until tbej are of sufficient capa- 
city to form a resen oir, which finding a passage, forms 
a spring; and seienrf of these uniting, at length consti- 
tute the source of a ‘river. 

Pttp. ]fVhat am i to understand hy the ebb and 
flood of tile sea, or* the rising and foiling of the tide, as 
it is commonly culled ? * 

Tut. That tins amazing collection of waters rises 
ev«ry six hottrs mOre or less, which is called flood ; and 
after aterv short tune of rest, falls again, winch we tall 
the ep In 'I his motion of the sea continues rising tor 
six hours from south to north ; and after seeming at 
the highest for about twelve minutes, is again six hours 
falling from north to south, when it remains twelve 
minutes at rest In fore it rise* again. 

Pup. VI hat is the influence of the sun, in propoi- 
tion to that of the moon, in attracting the watersof the 
earth ? 

Tut. It is supposed to be about one-third that of 
the mooli. 

Pup. tyhat is meant by spring and neap tides, and 
how are they occasioned ? 

(T«l. A Spring tide is occasioned when the action 
of the inti and mooli conspire together, asut the time 
of new itpd full moon, when they are both upon jhe 
tmndian, eitlg^ in conjunction or in opposition ; and 
t then the tides, or the flux amf reflak, are at their high- 
est. hut when the sun apd twoon#ct crosswise, or are 
ninety degrees asunder, the one tends to elevate the 
waters, while the other depresses them, and the tides 
will consequently he lawened in proportion to I he dif- 
foreuee of their powers «f attraction ; and thus jhe neap 
tides are produced, which happen at the first and third 
quarters of the moon, > * 
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jPtfp, . What m. the cause of tjps regular movement 
of the wafers, and what is its use ? , 

Tut. The. ebbing and (lowing of the sea are occasi- 
oned, by the attraction of the sun and moon upon the 
waters of the earth, wT^ph you will be better able to 
comprehend when you grow older. Tins movement 
of tlie water preserves it from corruption, which would 
take place if it w'ere in a state of rest and stagnation. 
The tides are also exceedingly useful fo navigation and 
commerce. 

Pup. Mow does it happen that the waters of the 
sea are not increased by the numerous rivers which are 
constantly flowing into it ? 

Tut. Because as much water is evajx> rated »fip its 
sipdace, by the action of the sun, as all the rivers dis- 
charge iuto it. 

Pup. Is not the depth of the sea very great ? 

. Tut. It is not of equal depth every where : in some 
places navigators Can rind no ground with a line of 
more than seven hundred and eighty fathoms, or fifteen 
hundred apd sixty yards. 

Pup. Why is the sea so deep ? 

Tut. Clod adjusted 1 ^ t in wise proportion, no doubts 
to the land ; and for this reason it may he so large ami 
deep. By its depth it contains much utpre water,, and 
there remains so much more dry land. 

Pup. Why is it so salt ? 

Tut. To pfl&serve it pate: besides, it yields ns one 
p/. the most valuable articles of life. 

Pup. Does the sea then produce salt ? 

SFW. A great quantity of salt is tnatmfaeturadiiom 
sea water, which is admitted into pits or pans, as they 
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are called. The water is evaporated, and the salt is 
left behind. 

Pup. How beneficial is the sea for man ! 

Tut. But surely you have not forgotten the great 
benefit man receives from that vast inexhaustible store 
of fish which it contains, great and small, from the 
whale even to the shrimp ; for even those which are not 
good for food are useful for the wants and con \et nances 
oflife. Neither have you forgotten the extensive and 
general benefits of commercial intercourse, carried on 
upii^ftj its surface, between the most distant nations of 
the earth ; the support which it is the means of afford* 
ing to ship-builders, ami to so usefui a body of the 
community as sailors. 

Pup. What confines and keeps the sea within its 
proper bounds ? 

Tut. The divine appointment, God has said to the 
raging sea, “ Hitherto shall thou come, but no farther; 
and here shall thy proud waves be staid.” 

Pup. What an immense quantity of vapour must 
be raised out of the sea, to supply the springs which 
form so many great rivers in every quarter of the 
world! But how is water raised into the air, which 1 
have heard you say is much heavier? 

Tut. This merits your attention. Though w ater is, 
as you remember I told you, heavier than air, yet it is 
capable of being made lighter than air, and then it will 
ascend. The water which you see dally on the kitchen 
fire, would all evaporate in steam when boiling. This 
familiar occurrence may serve to give you some idea how 
water may be made to aseetid in the air. Our philo- 
sophers tell us, that a par ticle of water may be so ratw 
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tied, that it -may become ten times as large as it was 
be lord ; which von may have seen yourself, without, 
perhaps, having observed it in this light. The bubbles 
which children form with a pipe immediately ascend, 
having then become lighter than air. 

Pap. But what is the principal uiuse of the ascen- 
sion of these vapours from the sea? 

Tut The u arnilh and heat of the sun, by which the 
water is rarefied. 

Pup. If vapour is thus raised from the sea, and 
formed into clouds, bow is it that the rain is not salt 
when it descends ? 

Tut. Because the saline, particles of the water are 
heavier than the other parts, and the sun has not power 
sufficient to draw them up with the vapour. 

Pup. How is it that heavy bodies sink, and light, 
bodies swim, in water 5 

Tat. A body, that is heavier than anequalbulk of a 
fluid, will sink in that fluid : a body that is lighter will 
sw im ; and a body of the same weight will neither sink 
nor swim, but remain suspended. 

Pup. What, is } our opinion of fire ? 

Tut. ft is us necessary and useful as air and water. 

Pup. W here do you acquire ii r 

Tut. It lies hidden almost in every thing, because 
we have continual need of it. There it remains in a 
state of rest, called by philosophers latent beat; but 
when it is brought out of its latent state, it diffuses 
itself among all surrounding objects. It is lighter than 
air, as you may see from the velocity with which all 
flames ascend into the air. It; melts and softens the 
hardest metals, evaporates moisture, boils and roasts our 
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food, and in cold climates warms the houses in the 
months of winter. Without fire, we could have no can- 
dles, lamps, nor torches ; and we should be without 
light, as well as without w armth ami heat. 



D1A1.0GLE V. 
Of Man. 



Pup . What am I to consider as the noblest work of 
God in tin- world ? 

Tut. Intelligent beings, such as men. Man is the 
noblest emit ore on earth. For God made hnn the lord 
of this lower world. He exceeds other creatures in the 
beauty of his countenance, in the faculty of speech, in 
his erect posture, and as having a rational soul. For 
God has taught man more than (he beasts of the earth, 
and made him wiser than the fow ls of heaven. 

Pup. Will you be so kind as to give me some infor- 
mation concerning the human body ? 

Tut. The most striking part of the human body is 
the lace; and one peculiar proof of divine wisdom is, 
that everv human face should be so readil v distinguish- 
t*d from another, else the innocent might sometimes 
sutler for the guilty. 

Pup. That 1 never before attended to. Pray why 
is the head formed of a harder substance than the rest 
of the body ? 

Tut. That so tender a part as the brain, the seat of 
reason, may be securely preserved. 
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Pup. Is the hair of the head merely ornamental ? 

Tut. No. It not only keeps the head warm, it 
serves to keep open its pores, and let out the evapora- 
tions through their own hollow tubes : and serves also 
for its defence from violence 

Pup . Are ihe hairs hollow ? 

Tut. Yes, this you may see with the microscope. 

Pup. What have you to tell me of the eve ? 

Tut, If is one of the most artfully constructed parts 
of the human body. Leaving the internal construc- 
tion of the eye to the anatomist, 1 shall now only make 
the following remarks: The eve is moveable in its sock- 
et, that' we may be able to see on three sales without 
moving the head. By its position, it is well secured 
from injury : when we have too much light, it has the 
power of contracting the apple or pupil of the eve, to 
ward off* its too numerous rays : and again, when there 
is but little light, then it can enlarge it to receive more 
ravs. 

Pup. Of w hat service are the eyelashes ? 

Tut. To moderate the strong light, and to preserve 
the eye from flying insects. 

Put. Of what particular service is the eyelid ? 

Tut. The eyelid is as a curtain, to be draw n up by 
day, and to be let down at night, when we sleep, that 
.we may enjoy our rest with greater security. 

Pup. What is the benefit of the eyebrow ? 

Tut. It is wisely formed to keep off the dust and 
sweat, which would give the eye exquisite pain, beside 
being detrimental to sight. It defends and cleans the 
tsye at the same time. 
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Pup. W hence does tlie moisture proceed that keeps 
the eye clean ? 

Tut. To keep tire eye moist and clean, which is 
necessary to its use, a wash is formed by a certain 
secretion that is. perpetually going on, and the super- 
fluous brine is conveyed to the nose through a perfora- 
tion in the bone. VV hen once it has entered the nose, 
it spreads itself upon tire inside of the nostril, and is 
evaporated bv the current of warm air, which is con- 
tinually passing over it. 

Pup. Is not the ear also curiously formed ? 

» Tit. It is a most wonderful construction, indeed ; 
but for a knowledge of this, too, yon most wait till 
you are a little older. It is now sufficient lor you to 
know, that the ear is made of a gristly substance, to 
stand almost stiftj to catch the sound, and to conduct 
it within tire auditory tube. 

Pip. VI hat is the cause of our being able to un- 
derstand each other instantaneously ? 

Tut. That we may have an immediate perception 
of each other’s words. God has given to sound a swift- 
ness twice as great us that of a bail that issues from 
the mouth of a cannon. 

Pup. Astonishing indeed ; but you have not men- 
tioned the sense of smelling. 

Tut. Oar wise Creator has placed this sense in a 
part projecting above the mouth ; that we may per- 
ceive what is pure ami good by its own fragrance ; 
and discover what is unsound and unwholesome be- 
fore it enters the mouth. The nostrils, wisely adapt- 
ed to this end, are broad below to receive the smell. 
Through these also pafcs the sharp humours of the 
bead ; and when during the time of our eating, we 

mouth, we can breathe through 



with t 



thefifSltrils. 




67 



f*n?7 1 5HTR? W*[ VZ i 

i tuti c^t^rsT a fimjfa <lw s£f|~ 

rtn wi wi 8 m*rf ^7 t?, a ¥*r mj *7 

<K. ^ 

{7T «r»r atfw i ff ? »w fttjcm ^tfwrc^ *£cjpf -;rf$r*T 
awr? sra faf® 7? ; *tr? fatter ^yrr’r s $«t*rcr?ri 
7^1 *t? 1 

f-po 1 «t«r ^ rtj, W ^ 1 % ^rfrtj ftfsr® ? 
m i ti. tttHtg ftwrq 5? Tri^yj 1 <7 tst^ Tr?t* 
fsr^F wtfara *rrf?rei ostsrtir *mo t- 

«r T5f5;i «rtts spf^ | *<* wfrnu -nra w.*t ftfafs wtm 
01 *t?eti -wt$l Taf Sf^ W, 7T7T7 t%5?T?1 «f- 
c^r - 5 ^ , *r3t' ^r*r <pc? j 

f*bo 1 <1787 wn*w«w w? -smrr. & ^tr? *d%. 
^fltrTrrsn tfftrs *r\$ t 

^ \ wfa?n <fsr >r^-sr <w nr? dwrj?*, 

nircatir «nj3pc *ttr$i jqa7 -*ffts|f% ^^rrr«7 a 
ZlfCVf «t»l *T4( firs* ’ftTJKn j 

ftur { ju ^r wtnrsrj ffr* fra* ■sn^pr? *rnf fag 
^r?ra an 7171 Tfes wtjrr? 75 7f^i i 

1 TrtaTl c*rc csiwwir nwf -mpim 'O ftitc 
•y<n r fare ntf? 4 t {tra? frfcre wm?a ^p#i srrst- 
0?? ar-w? %nft 7trtf srtfa*i ^n* - ?FfiRrt7rtEa' 1 wtir 4 
al fapgt 7 f%n 7 jf$ (fatten fofa ff??nr^ai <77*1 tt{%- 
pftjcsrc *t* 2C^f 7? uw«\ -srsre? *m ejifl cm 4 f^j 
nssr ftsfo 7?, wt?, , *w?sN •fti *flm 

ISHffa 1 «mr cttsr Tin? w wtam ttt* 

^#5 =ii wttt 4 fsjrnrt 7jt«t 

3# 1 ■ «* 




68 



Pup. What is there observable concerning the 
taste, and the sense of feeling ? 

Tut. The taste enables us to judge of good or bad 
food, and affords us much pleasure. The sense of 
feeling is spread over t he whole body, whereas the 
other senses have their residence in the head. 

Pup. Where are these senses the strongest ? 

Tut. Where they are most wanted. For instance, 
the taste on the tip of the tongue. — due feeling' at the 
ends of the lingers, and in some ot her parts. Our 
senses are set as faithful guardians for our preserva- 
tion ; and when >je lose one sense, wo often find that 
another grows the st longer : as in blind people, it is 
observed that the hearing, and frequently the sense of 
touch, become more acute. 

Pup. What merits our fatiher attention with re- 
spect to the head ? 

Tut. The tongue, that wonderful instrument of 
speech, from which arises so great a part of our earth- 
ly happiness. This organ is also well adapted to as- 
sist the chewing of our food, to mix it with the saliva, 
so necessary for digestion, and to help it in the passage 
to the throat. Without the tongue, we could have no 
conversation nor vocal music. 

Pup. The list of the teeth 1 need not ask you ; 
bot what prevents them from wearing away by such 
incessant labour ? 

Tut. A fine enamel with which they are Covered : 
for when this wears off, the teeth decay, and hence 
arises the common complaint, the tooth-ache. But,* 
besides their use in chewing, you foay not perhaps 
have observed that they contribute to the formation 
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of our speech ; for they who lose many of their teeth 
are not so easily understood. The lips also serve for 
the same purpose : hence some of our letters are called 
labials. 

Pup. Have you any thing particular to remark 
about the throat, r 

Tut. Yes ; in this is an open tube, which we call 
the wind-pipe, through which- we breathe. Behind 
this is another, called the gullet, through which Ihe 
food passes into the stomach. 

Pup . Must not then our food pass over the open 
wind-pipe, and consequently he in danger of foiling in ? 

Tut. So you might well think. Hut provision 
has been made against this. Behind the root of the 
tongue we find a muscular membrane, which closes 
the wind- pipe whenever we attempt to swallow any 
thing, over which the food passes, as if it went across 
a bridge. 

Pup. A crumb of bread gives us pain in the throat 
sometimes ; from whence does that arise ? 

Tut. From its falling into the wind-pipe, (or as we 
commonly say. going the wrong way ;} but tiny does 
not happen often, unless we laugh or talk while we 
have our mouth full of food. — Great wisdom is also 
discernible in the structure of the neck. It is form- 

with so many joints, that we can easily turn the 
bead without moving the whole body ; and is provid- 
ed with stiff bones to keep the head upright, with- 
oat which matt would lose much of his grace and 
dignity. 

We now descend from, tb© head and neck to the 
body. The larger bones may be considered as the 
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great pillars of a building ; the muscles, or the fleshy 
parts, as so many cords to bring every thing into mo- 
tion ; the arteries and veins, as the streams of refresh- 
ment and the springs of life. 

The heart, in the middle, as the fountain or work- 
ing machine, conveys the blood by me: ms of the ar- 
teries to the extremities, which is returned back by 
the veins: and the continual pulsation of the heart 
keeps up the perpetual calculation of the blood. The 
lungs are instruments to admit good air to cool 
and refresh the blood, and to let the air out when it 
has performed its office. The stomach is a great la- 
boratoiy, where entry thing is prepared that tan 
serve to the necessary recruiting of t lie whole body. 
The arms, hands, and lingers mar be considered as 
♦he guardians of the body, the house, and are meant, 
to labour in the various duties of life; the lingers 
are therefore formed with small bones and strong 
muscles, to move with the greater ease. 

Pup. Is the right hand formed with more or 
stronger muscles than the left ? 

Tut , No; that we can do more with the right 
hand is only owing to habit, iieeause we have been 
accustomed from our infancy to use that more than 
the left. 

W Pup. Have you any thing more particular to 
observe here ? 

Tut. It is worth attention to remark, that the 
skin of the hand becomes thicker, that it may not be 
worn out by working, and yet does not entirely lose 
its feeling, .j The same may be observed of the soles 
of the feet. The position of the thumb also give%,#d- 
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ditional strength to the fingers, by enabling them to 
keep firmer hold of any thing. And farther, you may 
also consider, that works of art, such as writing, 
drawing, painting, anti instrumental music, are per- 
formed l»v these live small members of the human 
•> 

body. And to crown and perfect ihe human fabric, 
the whole body is covered with a fine skin, as a cu- 
riously wrought upper garment without a scam; 
fh rough which are an infinite number of in\ isible 
spiraeles, or apertures, which we cal! pores. 

Pup , Of what particular use are these pores ? 

Tut. Through these, the superfluous moisture of 
the body evaporates, which we usually term perspi- 
ration ; the regularity of which is so necessary for 
the health of tin: body, that whin perspiration is 
stopped, it throw* the body into a fevci, which is of- 
ten fatal. Lxerciso and cleanliness aic ihe best pro- 
moters of this necessary perspiration. 

Pup. How is it known that perspiration is eon- 
tioua.II v going on in the human body ? 

Tut. This is evident from a variety of phenomena, 
the fact is easily ascertained by experiment. 

Pup, l should be glad to try it for myself'. 

Tut . Hold a piece of polished metal that is quite 
dean and dry, close to any part of the bare body, iu 
warm weather, and it. will quickly determine the 
fact. If you put your naked arm into a wide-mouthed 
chemical glass vessel, that is very dry, you will soon 
see the internal surface of the glass dimmed with the 
exhalation from the arm ; and if it be kept there some 
time, streaks of moisture will be seen trickling down* 
its sides. 
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D ! \LOGVK \.—f Continued.) 

Pup . I should now be irlu<i if yon would give me 
a <Wr idea of lluwe pads of the body which are not 
visible to du, eye I mean, internal parts. 

Tnt\ The principal internal parts, are tirst, the 
stomach, a wide paunch, in which the food, that has 
been clawed in the month, is dissolved : to facili- 
tate the dissolution of which, it receives in its pro- 
gress a liquor from the gall-bladder. The ocas things 
disenable are the bowels, which receive the food 
from liie stomach, pash forward the softer parK. and 
absorb all the fine juices, by means of mnneious 
absorbent vessels called bictcals, which tire phmed ir* 
the boweb, and are of curious const ruction* The 
bowels, which arc nearly dm tv feet long, by their va- 



rious foldings, lake up but u small compass, 

Pup, How, or m what mauisn, is the body nou- 
rished In food ? 



Tut , Tin- line juices, raihd chyle, are convcytd 



bv inruns of the thoracic duct, to the hears, to !>< 
formed iiuo bl<»od. 



Pup. How i- all this work effected ? 

Tut. The heart receives these juices, and injects 
them into the lungs, and tin: lungs prepare tiietn. 
Tim tdr drawn in by the lungs, passing through the 
wind-pipe, carries off the mHuminabie parts in the act 
of breathing, and the lungs return the juices back to 
the heart; and they are thus constated into good 
blood, which nourishes the whole bodt . 

Pup. What gives the blood iis motion or circu- 
lation r 



' TuJ. In that lies the grand secret termed life. 
The heart has a power of opening and of closing its 
cavities, which we call its expansion or contraction;- 
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awl as long as this continues, vie live. By the for- 
mer the Mood is brought in, and by the latter sent 
forcibly out into a dud, called the irreat artery. It 
is supposed the pulsations of the heart, in an infant, 
are more than six thousand every hour, whether it 
wakes or sleeps. In a full-grown person, the. number 
is more than four thousand. 

Pup. i am not sine that t quite undei stand " ha! 
is meant by the circulation of the blood. 

Tut. It comprehends the whole course of the 
blood, as well in the lungs us in the arteries and 
veins ; and it is justly mimed a circulation, because 
the blood is perpetually passing' round in the same 
trad. 

Pup. And von have said that blood i.i formed of 
the chy ie ? 

Till. It is: the chyle, which is the last change 
the food undergoes ptev iously to its comcisiou into 
blood, is com eyed into the thoracic duct, winch 
opens into a large vein, that carries it. with tin blood 
coming from the extremities, in: o the heart, tin nee 
through {lie lungs into the heart again. 

J'up. What happens next t 

Tnt. This same blood having passed through the 
lungs, is forced from the heart to all parts of the bo- 
dy", to the most minute rauii heat tons ; there, it meets 
with veins to bring if back to the heart. 

Pup. Why is it necessary that the blood from the 
reins should in every circulation pass through the 
lungs ? 

Tut. Because by this means the venous blood, 
which has lost some of its properties, is by its expo- 
sure to the atmosphere changed into arterial blood 
again, and thus becomes titled for its functions. 
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Pup. i am lost in wonder and admiration! 

Tut. Then praise God that yon are so fearfully 
and wonderfully made. Bui I have one thing more 
to call your attention to. w inch will also exeite your 
astonishment. It is this; if the blood yvvhieh is 
brought again to the heart, into its other cavity, from 
tin- extremities of the feet through the veins) was 
ever to (low baok, we should die.* but this is prevent- 
ed by small valves, placed in the veins, which per- 
mit Use blood to pass forward, but effectually pre- 
vent its return. 



- 4 1^-4* <**»' • 

1)1 .U.OH'i F. V (Continual.) 

Pup. Having spok»*n of the external atid internal 
par’s or the body, will you now give me some account 
of the human mind ? 

Tut. \ es. this is far superior tn excellence and 
dignity to the body, on account of its intellectual 
and moral povveis, and i's itnntoi la I duration. 

Vttp. \\ hat ate those powers? 

Tut. They consist in forming ideas, thinking, 
reasoning, judging, and willing. And the son! pos~ 
sesse.s, !>eshh;s, the faculties of meuiot v and imagina- 
tion. 

Pup. Has the soul any passions ? 

Tut. \ os, such as joy, love, desire, hope, and 
a sense of honour. it, feels pity and compassion. 
It has also the passions of fear, shame, grief, anger, 

'Ike. 
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Pup, Are these passions beneficial to us ? 

' Tut. Without doubt, when under proper regula- 
tion. They were designed to excite us to moral and 
pious actions- But if these passions are not under 
proper discipline, they may lead us to much evil, 
atiH expose us to great injury. ' s He that hath no 
rule over his own spirit, is like a city broken down 
and without, walls.’-’ 

Pup. Ilow is the mind united to the body ? 

Tut. That ’ surpasses the conception of the wisest 
philosophers; but it ts generally supposed that the 
brain is the seat of the soul 

Pup. \s men are dying perpetually, is there not 
some danger of the world's losing all il» inhabitants? 

Tut. Though from calculations which have Imvu 
made, sixty are found to die entry minute, yet more 
than sixty are supposed also to be born every mi- 
nute, or, in the common language of this country, a 
lack dies and a lack is born daily. For every hundred 
females born into the world, there are also born one 
hundred and five males, as more of the latter are 
supposed to die in early years than the former, and 
many likewise by wars. 

Pup. Do more men die in populous cities than in 
the country ? N 

Tut. Yes, because there the air has not that free 
circulation which it lias in the open country, conse- 
quently it is not so pure for breathing: besides, infec- 
tious disorders more easily spread their baneful in- 
v ftuence, and ..re more readily communicated, when 
habitations are so contiguous to each other,' and ’ 
crowded with people. But wherever we live, whether . 
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in town or country, we breathe God’s air, we enjoy 
his light, we live upon the produce of his earth; in 
short, all that we ha is God’s, It must, therefore, 
be manifestly our duty’ to serve him both with our 
bodies and our spirits, which proceed from him. 

DULOGIE VI. 

Of Annuals. 

Pup. 1 should now wish to know something of 
the animal creation. 

Tut. There are several hundred thousand sorts 
of -it toy creatures. Some me in the. water., some on 
the earth, and some in both, which last we call am- 
phibious , and others are inhabitants of the air ; but, 
alt are suhjort to the Mason of man. 

Pap. \\ hr ar>* they so r 

Tut. That they may be made useful to us : which 
otherwise they could no* be, because of * heir supe- 
rior strength. 

Pup. Into how many classes is the animal crea- 
tion divided ? 

s, 

Tut. Into six, railed Animals nourished at the breast, 
Atnphibiotm creatures, Birds, Fishes, insects, and Worms. 

Pap. Have animals senses as we have r 

Tut. The four-tooted beasts have live, and some 
of them possess senses much more perfect than ours ; 
the smell in hounds, tor instance, and hearing in 
moles, are vastly more acute tinpi the like senses in us. 

Pup. llu'.v are so many millions of civatu.es sup- 
porter! and preserved r 

T>.(>. Every day’ a table is, as it were, provided 
by God's providence for so many guesis. Care is also 
taken, that, we cannot annihilate any one species of 
food which God hus created. 
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Pup. Is there any thing farther to be observed ? 

Tut. Each have their weapons of defence ; and 
they know, when they are sick, what will relieve 
them. They know the element in which they are 

t 

to live, and their o*vn proper food ; they know how 
1 m build their habitations — (of this kind, the beavers 
seem to approach the nearest to human sagacity .) 
they are able to distinguish their enemies, and to 
understand tacit other. 

Pup . If they understand each other, have they 
then a language peculiar to themselves ? 

Tut. They certainly have what is equivalent to 
it: this appears from the different sound', that lions, 
bears, wolves, horses, ike. make in different situations. 

Pup. Have they passions like ours? 

Tut. Ves, they have natural affection, joy. grief, 
sympathy: they have likewise anger and resentment, 
jealousy, &c. It may here also be observer!, that the 
nature and disposition of each remains the same ; the 
horse is spirited and full of fire, the lamb unld and 
gentle ; the hare timid, aud the dog watchful, and 
faithful to his master. 

Pup. Oh bow mid) are we indebted to our kind 
Creator, who has made alt these subservient to us ! 
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Tut. And mir thankfulness should rise still higher, 
when we reflect that these living creatures are design- 
ed for our use. This consideration should induce us tr. 
treat the brute species with lenity : cruelty to them is 
ingratitude to God, who formed them. On the contra- 
ry, we ought to take, all proper care of them, and give 
them whatever is necessary for their support; and 
never injure them by too severe labour ami fatigue. 
“ A righteous man rygavdeth the life of his 1»east.” 

Pup. Hut of what use are the wild beast* of «h< 
forest ? 

Tut. lin y are all serviceable in some degree ; some 
for food, others for elol'hiug. The ra venom beasts 
of | >rey may prevent the too great increase, of other 
noxious animals; the wild beast, of tin forest may 
also prevent, mau from retiring into deserts, and 
banishing biius. it from society and from usefulness. 
They serve also to show us the greatness and variety 
of God’s works, and the fine gradation there H, from 
the smallest of the. animal tribe up to the lion, the 
elephant, ami the rhinoceros ; and to show us that 
Providence extends its care even to the inhabitants of 
the wilderness. 

Pup. How many kinds of animals are there ? 

Tut. There an seven, and they are characterized 
from the number, the situation, and the structure of 
their teeth. 

Pup. What animals come under the first kind ? 

Tut. This order contains the human race ; apes, 
including baboons, monkeys, and the ourang-outang, 
the lemur, and the bat tribes: and they are charac- 
terized by having four parallel front teeth, and two 

neetoral maminie. 
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Piip. Do the teeth of all these creatures resemble 
those of naan ? 

Tut. They all, except those of bats, are very like 
those in the human race. 

Pup . It is rather 'mortifying to have man classed 

will* apes. 

Tut . Nevertheless, the resemblance is very strik- 
ing: in the eye-lashes, hands, feet, tinge is, toes, nails, 
and other parts of the body. 

Pup. Do you cal! their fore-feet hands? 

Tut. Yes; they are more like the hands of men 
than (ho fore-legs of quadrupeds. By means of these 
they can climb trees, pluck and grasp fruit : they 
have also, at least many of them, long tails, that have 
n remarkable prehensile power, by which they catch 
at a bough, and support theaiseUes with ease and 
safe* v 

Pup. What, are the characters of the second order 
Brnta ? 

Tut. These have no front teeth in either jaw, 
and the feet art: armed with strong, blunt, hoof-like 
nails, lu this order are comprehended the elephant, 
the rhinoceros, the sukotyro, the ant-eater, the sloth, 
and someotheis. 

Pup. Is not the. sloth very slow in all its motions? 

Tut. It is and indeed all the animals in this order 
are marked by the slowness of their movements, when 
compared with other quadru jreds. The sloth, how- 
ever, scarcely travels fifty y ards a day. It Jives prin- 
cipally in trees ; and though it seems to walk pain- 
fully, as well as slowly, yet it climbs trees readily 
enough : this animal is famous for its miserable ci v, 
and for its. shedding tears. 

Pup. What, are the character^ of the third order ? 
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Tut. • It consists, of predacious animals, whose 
sharp-hooked daws, and sharp tore-teeth, sufficient- 
ly bespeak their habits. They are all endowed with 
a keen sight, an<f have strength and agility combin- 
ed, to dart suddenly upon their prey, and to retain 
it with a firm grasp. 

Pup. How are they distinguished br their teeth ? 

Tut. By having six: sharpish tore-teeth iti the up- 
per ja\v, and a single tusk. In genet al there are two 
canine teeth in each jaw. This order includes seve- 
ral genera, as the d<*g, the cat. site b.a - , the. s al, 
the mole, the hedge-hog, and others. 

Pup. But you have said nothing about the lion, 
the tiger, the wolf, the hyaena, and others, which are 
surely included among vt ild animals. 

Tut. The lion and the tiger ate included in the 
genus Felis, or cat : and the wolf and In a ua, belong- 
ing to the Cauls, or dog genus. 

Pup. How is the tourth order distinguished, and 
what does it include? 

Tut. It is < haracterued by two sharp fore-teeth 
in each jaw; and it comprehends the heaver, tire rat, 
the squirrel, the hare, and some others. 

Pup. What, animals are included in the fifth order ? 

Tut. U includes those creatures that we usually 
denominate cattle; such are the ox, the sheep, the 
goat, antelope, camel. &c. 1 be character of this 

oilier is, that they have no upper fore-teeth, and 
eight under fore- teeth. They chew < he end; that 
is, they first receive the tbod iu.a large cavity, not 
its proper stomach, where it is retained, and brought 
up again in small, portions info the mouth, chewed at 
leisure, and then swallowed into the proper digest- 
ing stomach. 

Pup. Have not these divided hoofs ? 

Tut. They have ; they are in general very inof- 
fensive creatures; apdwlien excited to acts of vio- 
lence, they do it by batting with their heads, which 
are hard, and generally furnished with horns: the 
muscles of their neck are remarkably strong; 
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Pup. . What docs the sixth order include, and how 
is it characterized ? 

Tut. Four genera, viz. the horse, the hippopota- 
mus, (or river-horse.) the tapir, and the hog. These 
have mote than two fore-teeth in each jaw, and no horns. 

Pup. How is the seventh order distinguished ? 

Tut. The character of this order is, that it has 
no legs. It contains the whale, the dolphin, &c. 

Pnp, Are not these all fish ? 

Tut. They all live in the sea, and hear some re- 
semblance to fish in external appearance, but are 
more like quadrupeds in their internal structure. 
They breathe air through lungs, and suckle their young 
at their breasts. 

Pup. i should be happy to hear an account of the 
whale. 

Tut. The whale is very large in dze, about, 80 feet 
long, and 20 high ; and so strong that a blow of its 
tail is sufficient to upset a boat, Jt inhabits places 
near the north and south poles. It employs the tail 
alone to advance in the water, and leaves behind 
it a great trail or wake in the water, by which it is 
frequently discovered. Its mouth is very large, but 
its throat very narrow. It has mb teeth iu its upper 
jaw, but instead of them long blades of bone called 
whalebone, which, iike the tusks of elephants, are very, 
valuable. When the whale feeds, it swims with con- 
siderable velocity with its jaw's extended ; and thus 
many small fish enter its month, and are devoured. It 
bmttor through its lungs, and on this accouut cannot 
remain under ihe water always, but ascends once ift* 
about ten minutes to take breath ; and at this time it 
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discharges through its nostrils the water collected while 
under the water, and sometimes with such violence, 
that it sounds like a stormy wind. The whale, 

1 hough very inoffensive, has many foes that annoy it. 
The female produces only one at a birth ; and such is 
the fidelity of the male and female to each ether, and 
of the female to her young, that they have been known 
to surrender their lives rather than be separated. 

Pup. In what manner is the whale caught ? 

Tut, The whale fishers having discovered its 
place, approach near it, and strike it with their har- 
poons, to w hich lines are fastened ; being pierced; 
the whale sinks into the deep, but after a short time 
it rises again for breath, and is again wounded by 
his pursuers, and at length by loss of blood, dies, and 
floats on the water. In tins manner, nearly 2,000 
w hales are annually caught. 

Pup. Of what use is the whale ? 

Tut. It is of very considerable use : its blubber 
yields an enormous quantity of oil, and the w halo- 
bone is applied to various important purposes. ihtt: 
large whale is estimated at about <£1,000 sterling. 

Pup. Are there any other animals of an anoma- 
lous kind? 

Tut. Yes; those called amphibious are so: they 
have peculiar organs of respiration, being of a mixed 
kind between the perfect lungs of quadrupeds and 
birds, and the gills or respiratory organs of fishes. 
Hence they can breathe iu air like the former, and 
live in the water like the latter. 

Pup. Into what orders are they divided, and how 
are they characterized ? 

. , JT*m. They are divided into two orders : 1st, 

Stymies, as tortoises, frogs, lizards, including the cro- 
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, &c> ; these have fee t, and flat naked- cart, with- 
■, Qr external ears. 2nd, Serpents, including 
all kinds of snakes ; these have no feet, and their eggs 
are connected in a chain. 




DIALOGUE VII. 

Of Birds * 

, Pup. Will you now be so kind as to speak of the 
featbeied tribe r l am delighted with the sweet notes 
-w birds. 

'* -Tut. To enjoy this pleasure undisturbed, you must 
rise early in the morning. 

, Pup. , 1 have been taught: to rise early to preserve 
my health ; and I find it. contribute ’both to mv plea- 
suye, as well as Iieahh. 

Tut . I hope then you will always rise early’." an 
early hour is the best also for reading, for meditation, 
and study. 

Pup, 1 will endeavour to do so ; but please now to 
r inform me how birds are distinguished. 

V Tut. By laying eggs, by being generally covered 
with feathers, and by having w ings instead of hands or 
■Hire legs. ' 

„Pup. Into how many orders are they divided, and 
fispvwhat are they chiefly characterised ? ■ - 

Tut. They are divided into six orders, and the divi- 

l ' * 1 - v ", ’* • 

sions chiefly depend on the form of the bill. 

Tst. The rapacious kind, that have hooked hills, as 
eagle*, vultqres, hawks, &c. 
f 2nd. The pie kind, 'whose bill is convex and 
jdiessed, 1 ’ as evows, jackdawns, and parrots. 
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'* ' 3rd. Thegoose kind ; the bill of 'these is smooth, 
broad* at the end, and covered with A thin membrane; 
as geese, ducks, swans, &c. 

4th. The crane kind, whose bill is nearly cylindri- 
cal, as herons, wood-cocks, bustards. 

5th. 'I'lie poultry kind ; the bill in these is convex, 
the superior mandible is voided over the interior ; as 
the ostrich, peacock, turkey, Ike. 

6th. The sparrow kind, which have conical, sharp, 
pointed bills; such are pigeons, larks, nightingales, &e 

Pup. Is any tiling particular to be observed of the 
production and structure of a bird ? 

Tut. Yes. Observe how ti acquires its existence, out 
of ‘that matter or substance with which an egg is filled • 
and this is effected oidy by a brooding heat. The 
structure of birds is also curious, and a proof of great 
skill and wisdom. How well adapted is their form 
for llyipg I The substance of, their bones is much thin- 
ner than that of land animals, that they may be lighter 
and better -able to mount in the air. And that the 
thinness of the bones should not render them : weaker, 
the substance of them is stronger and harder. 

With their pointed beak they can more, easily cut the 

* i . ^ 

itr: but ,%hkt isi wtdstoliservabte in birds is their being 
capable of flying in the air, and softie of them, wit hr 
aiming rapidity ; for which purpose, their wings are 
curiously constructed. But tli«? 'flight oTbirds is what 
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we see almost every hour, and, therefore, like most 
other things that are common, it escapes our notice. 

Pup. Oar motion upon the earth from one place 
to another, with so much ease, and ti^s too almost 
without our thinking of it, might well ewfite our admi- 
ration at the wisdom of oor Creator : but the motion 
of birds in the air is still more surprising ; and 1 long 
to know' something farther of the structure of their 
wings, and in what manner they move and suspend 
themselves in the air. 

Tut. 1 am glad to find in you an increasing desire 
of knowledge; but this, with many other things w hich 
we have only just touched upon, you will be better 
able to comprehend a few years hence. 

Pup. I thank you ; but pray tell me more now. 

Tut. You were just observing, that you are much 
pleased with the singing of birds ; and does it not 
strike yon with admiration too, that the tender throats 
of such, small creatures, and those of the male parti- 
cularly, should be able, to form such shrill and various 
notes; while a great ox or bull -can only bellow' ami 
roar ! It is observable farther, that as they ba/e to fly 
through the woods, they are provided with a membrane 
to protect the eye; which we have not ; and that this 
dees not destroy their sight is evident* from many of 
them l»eing able to see. so far. And also, that their ears 
are placed more within, and covered with feathers, to 
guard them against the pressing wind, 
y Pup. I do toot perceive that birds bare any teeth to* 
chew their food. 
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Tut. ' True. But to break their food small, they 
have beaks, which are very long in those that tish under 
water, shorter ill those that must peel seeds, and hard 
as iron in those of a stronger contexture. 

Pup. Do fiiet not sometimes perish fbrvvant of food ? 

Tut 1 believe not for want of food, unless in some 
extraordinary eases. Ami what is worthy of your notice 

t 

here is, tiial those birds, which lay not up any store for 
winter, are alw at s reasonably provided for; not even 
the sparrow s are forgotten by God. Those birds which 
iind not tin ir proper food in one country fly to ano- 
ther. I liese vve call birds <>t passage, such tvs the stork, 
the crane, the svv allow, the woodcock, the turtle, and 
some others, which leave their own country at stated 
periods, to go to more favourable climates, and return 
again on the change of the season. 

Pup. That is truly amazing! How can they find 
their waj over diriment kingdoms and seas? 

Tut. 1 hey have that knowledge, which we call in. 
stinct, by which they know the proper way at their 
departure. “ The stork in the heaven knoweth her 
appointed time; and the turtle, and the crane, and the 
swallow observe the time of their coming. ” 
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DIALOGUE VM. 

* 

Of Fishes. 

Pup . To what shall we next turn our attention? 

Tut. Sup|K>se we now take a view of the inhabi- 
tants of tlie watery world. W hat think you of crea- 
tures living in an element which would be fatal to us, 
and which could not live upon the earth as we do?— 
Water is the dwelling place of millions of fishes. 

Pup. How are fishes distinguished ? 

Tut. Chiefly by their fins, which are named from 
thejr sHuation on the animal. We have accordingly 
breast fins; the belly tins; the vent fin, and the tail fin. 

j Pup. Are any of these fins used for similar pur- 
poses as feet in quadrupeds ? 

Tut. The ventral fins are considered as analogous 
to feet in quadrupeds, and it is from the situation, pre- 
sence, or absence, of these fins that the orders of fishes 
are characterized. 

Pup* How many orders of fishes are there ? 

* Tut. There are six : — 

1st. Those that have no ventral fins, as eels, &c. 

2nd, Those that have their ventral fins placed before 
the pectoral,, as the cod fish. 

3rd. Those whose ventral fins are under the pectoral, 
W the dory, perch, &e. 
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4th. Those whose ventral fins are behind the pec- 
toral, as the salmon. 

• Besides these there are two kinds of cartilaginous 
fish, which differ from the others in having a cartila- 
ginous instead of a bony skeleton : among the former 
of these is the sucker, and among the latter the shark. 

Is there any thing remarkable in the structure 

of fishes? 

Tut. Yes, the structure of fishes is entirely opposite 
to what, is proper for the fh ing of birds. Different means 
must necessarily be applied to make birds and fishes 
move upwards and downwards in their different 
elements. A smooth, long body, thick before, and 
gradually diminishing in bulk behind, is the best form- 
ed for swimming. And of this form arc fishes, 

Pup. How do they breathe? 

'Tut. Not as wo do ; for the air comes in through 
the mouth, and goes out through the gills ; and by this 
means they live. 

Pup. Have they senses ? 

Tut. 'I'lte nostrils show they have the use of smell- 
ing. Their feeling* too is finer than ours, because they 
sooner perceive the changes of the. weather. Neither is 
their sense of sight prevented by the water, for which 
purpose their eyes are differently constructed from ours. 

Pup. Of what use are the scales of fishes ? 
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To preserve them from being bruised or 
crushed by the pressure of the water* and to guard 
them against the cold. 

Pup . How do they dart forward so nimbly in the 
water ? 

Tut. By means of their tail, by the motion of which 
they pusli thciuseivcs forward. 

Pup. Of what use are the fins ? 

Tut. To keep them in equilibrium, or with their 
belly downward ; to turn on either side, or to stop their 
progress. 

Pup. By what means do they rise or descend in the 
water ? 

Tut. They are enabled to do this by an air-bladder, 
which they can dilate or contract at pleasure. 

Pup. How does that, occasion their ascent or de- 
scent ? 

Tut* By expanding the bladder they become 
lighter than water, and by contracting it they become 
heavier. 

Vjpup. How are they supported ? 

Tkt. They eat worms, and flies, and plants: and 
the large fish feed upon the smaller, of which there are 
immense numbers. 

Pup. Is not the spaw n of some fish very numerous? 

Tut. The spaw n of a perch will produce more than 
twenty-eight thousand fish : upwards of a million and 
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a half of egg* have been taken from the interior Of a 
flounder ; and in the spawn of a single cod, upwards 
of nine million of eggs have been ascertained. 

• Ftvp. Are there any fish which migrate in the water, 
as birds of passage do in . line. air, at certain seasons } 

- Tut. Yes, such as the sturgeon, salmon, mangos 
fish, and others ; some of which come from the sea juto 
rivers, and others are found in shoals, in certain 
parts of the ocean, and at certain times of the year, to 
which they are, no doubt, led by what we usually term 
instinct. 

Pup. What a vast store of provision is here laid tip 
for man 1 

Tut. Thus ’you see how good and bountiful God is 
to us. lie has given us all things. All sheep, and 
oxen; yea, and the beasts of the fields the fowl of the 
air; and the fish of the sea, and whatsoever passed) 
through the paths of the sea. 

DIALOGUE IX. 

Of Insects . 

Tptfc Let us now take a view of the stpaltef part of 
theiiying creation. What think you of those .called 
insects ? 

Pup. I cannot say 1 ever thought much about theft* 

Tut. But we should not overlook ahy part of GotPs 
ctfeafioti. ' 

Pup. Will you then have tlie goodness to telltne, 
how many kinds of insects are there ? 

Tut. There are seven. 
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' Pttjr. ' On what ‘principle are they arranged? ' 

7V<f. From the number and substance' <rf tlt^ir 
wings, or from the drcumstanec of their beingeulireiv 
destif vile of w ings. * 

Pup. Fray explain this. 

Tut, 1st. The first order is insects that have 
crustareous or horny wings, as beetles. These have 
four wings: the. upper ones are only cases, or coverings 
to the true wings, which are more delicate than the 
finest gauze. 

2nd. Insects with half wing cases, as grasshoppers, 
bogs, &e. 

3rd. The butterfly tribe, which have their wings 
covered with dusty scales, like feathers. 

4ih. Insects which have four transparent mem- 
branaceous Vvings ami no stings, as the dragon-fly. 

6th. Insects width have four naked membranaceous 
wings with stings. This order include*; wasps, bees, 
ants, &c. 

Oth. Insects which im.e two wings, as flies, gnats, 
&c. 

7th. insects which have no wings, as spiders and 
unites. This order comprehends liken ise crabs, shrimps, 
lobsters, ami scorpions: 1 

Pup, Do not insects pass through several stages of 
'existence ? ? 

Tut. They are usually oviparous, or proceed from 
an egg; and in general they pass through four stages 
of existence, viz. the egg; the caterpillar state ; the 
chrysalis, which, is usuafiy a state of torpor ;< add the 
perfect insect, 

* JPtt/i. VI here do insect# live ?. 
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Tut. Every where. In the air, theedrfto; the wftter, 
iff wcfbtl, iit'ftorio, ir» dwdK in mud, and iwMmd. * 

Pup. On w hat do they live ? 

Tut. IJppn almost p every’ thimr ; upon flesh, fish, 
floweis, herbs, fityli, and djrty sdjitue, which is often 
seen upon the watm in summer. 

t * * < 4 

^ Pup. .WJiat party of an insect are most to be ad- 
jured ? ‘ " 

Tut, Their hue beautiful eyes their vi mgs, their 
coloui, then oflV t mve and defensive wesjioi. t tec. It 
yon look sin >u«h a microscope, you will had, that 
«hai wc Vuouuht to be dnst on the wings of a butterfly, 
consult, of a miuibei of beautiful feathers, a» ranged ih 
gieat order. 'I he legs also of insects lire worthy of 
peculiar art notion. Those of a fly, for instance, by 
which it can walk up a window perpendicularly, or 
homoutally upon a cfibug. 

Pup. How can they do that 3 

Tut. By means of a glutinous matter, which enables 
them to keep their hold. But besides tins, many 
h«d<e® which appear plain and smooth to the naked 
eye, have a roughness which the small and tender feet 
of flies can catch hold of 

« fn * 4 

Pup. How are tkfy propagafc^ ? 

Tut* By eggs, 'which they carefully hid* in the 
•host secure places in g^t quantities. 

. P»pi isHre not many insects injnrioos ? 

»- 3H Some, an doubt, are, .The locust, cater pij. 
lar, and some otbeij. «, that these, may not, he 
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numerous, great multitudes of : ;thera are dest|»yed 
by bmbf. But .evw.caterpUia.iSi which we deem so 
pernicious, are ret ve.ry serviceable; and I doubt npt» 
but many other insects are useful for purposes of 
which we are ignorant. „ The several members of 
this little til be are (with so mb few exceptions) very 
iiiflfal&iiotisC' From the labort^ Of bees, we receive 
orar Honey and OUf wait; the honey being lodged 
hi warm apartments of wax of their own forming. 

Pup. And how can those creatures do what man 
cannot 0o} how can., they make lionev ? 

. 'Tut. By flying abroad, spud collecting together the 
very fine essence of flowers, both of the held and 
of the garden, which is done by their trunk, wish 
which small tube they such tip t,he delicious syrup 
as nature produces it, and then deposit it in cells. 

' Pup. Do they each know their own ceil, and keep 
’to that as their constant place of .residence :? 

Tut. Bees are an exceedingly well-ordered «»rn- 
hi unity. They have a sovereign bee, to whom they 
Ore all undef. ^bjiictjoa. .The laws and regulations of 
this indnsti ions tribe are generally sgbmitted Jo, and 
punctually observed! They alt labour tor the common 
good, stud mutually assist each other. In short, nign 
hims^f may "Troth them receive much instruct ioft. 
Their hastening to their hives in great numbers is a 
sure sign of rain. 

Is it- mot cruel to put to death a Whole 
community, and cmjnst t® sewso the fruits of their 
labour } 

;/Tsrf. Thee® ts* u® injustice in appropriating’ jtbe 
of their Jabourto our use, because by thefor mak- 
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in® giore honey than they xwatat,- w*. percidve'-that a 
part yvm designed for us. . And pith respect, to <put- 
, ting, them tp death, why may. we not as w ell put these 
to denth, as fish? It is the number of the slain in 
one and the same momt&V ad perishing together, that 
alarms our feelings : could we see as many -cattle 
slaughtered in the field in one day, we should ex- 
claim against it as an act of cruelrv; but as these are 
killed at separate times, and in different places, it is 
in that proportion less sensibly felt. However, there 
is a method of taking the honey, without destroying 
the bees; and this is certainly the best, and ought 
alwaj s to be done. 

ic.4.’ - " 

Pup. But how can they subsist during the winters, 
if we deprive them of their honey ? 

Tut„ We ^shonld always leaneihero what is sufficient, 
or supply them as they are in want. So that what 
.we take mav be considered as a kind of superfluity, 
which they can well spare. • 

* -'V‘. ' ■ * 

Pup. Atd not ants, too, remlrkable insects ? 

Tuf. They are a ' little people, united like the 
'•bees ; %«t thay rstthef fife " termed a commonwealth 
than a monarchy.- They prepare, their nafeat "in the 
summer. M%f[ fopd vlhey stow, Up so carefully, is 
probably for their young, when jbey r J|ist come out 

of *k*.y . *» 
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laboth* te^W'twsf towwlni^fe 
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Pup. . Are fjflt abto'^ftid/io ho very MgocuMir ? 

Tirf. Their sagacity is very conspicuorgp i» the 
various methods they use to build their dwellings, to 
procure their food and carry it home, tQ> commu- 
nicate with each other, and to manage all their 
operations with order, regularity, and expedition. 
The ant-hill may be regarded as a little. ’.city, the 
gates of which a re closed by night and guarded by day. 
1» it are numerous bouses for the accommodation of 
the inhabitants ; and all the citizens know their proper 
place, and attend to their proper work with unanimity 
and indefatigable industry. A close attention to 
their habits and conduct may teach us many useful 
lessons: their industry affords a very instructive one 
to the indolent ; hence it is said, “Go to the ant, thou 
sluggard ; consider her ways, atra be wise.” 

Pup. I have heard, 1 think, something remarka- 
ble concerning caterpillars. 

Tut . Besides their beautiful form, in their first 
state, after some lime they change their coat, and 
become beautiful butterflies. 



Pup. But do not some of them produce our silk? 

Tut. Without doubt: one kind manufactures siljk* 
.This they make of a gum, which they have in their 
inside, in*a small bag or bladder. In goldsmiths’ shops 
you may probably have seen iron plates with holes, 
through which they draw the gold wire to its proper 
size* The, silkworm has, under her mouth, smoo- 



thing resembling a kind of perforated 'instrument, 
• through which she draws the gum. This snpplies the 
__ J materials, _ out . of which site . spins 
b&tong ' through those * hols® it ' i4&iv*ff'' itir pa and 
length. = 
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Pup. In what manner is the silk prepared wh-n 
thus attained ? 

Till. It is put into small coppers or basins of 
water, cadi over a small tire. The ends of the thread 
are found by brushing them over gently with a whisk 
made for the purpose; ami in the winding they are 
each parsed through a hole, in an horizontal bar of iron 
placed at the edge of the basin, which prevents them 
from being entangled : some wind it on wood. The 
whole thread is generally found to be about dvO yards 
long ; and m> fine, that eight or ten threads are drawn 
off into one. From these threads silks of every de- 
scription are manufactured. 

Pup. lime useful are these insects, which we 
are apt HI lltstHM: i 

Tut. Mure useful iii their humble sphere than some 
of the human species themselves. All useless members of 
socle) \ may learn a lesson e\ en from the tribe of insects. 

Pup. i have heard of the hu; in -eel too, and wish 
to know it ; pray a hat is it ? 

Tut. it is a small insect known in different parts 
of the world, and used f,»r various purposes. In India 
these insects are found on only (our kinds of trees, the 
principal >•(' which arc, the Ficus rcligiosa and Ficus 
Indica. They are seen in great, abundance on the trees 
of the uncultivated mountains on both sides ot the 
Gauges; and here the only tiouble the people have 
vi ii,h them is that of breaking down the branches, 
anil carrying them to market. Some brought 
from South America have also been cultivated with 
advantage in plantations. 

Pup. How are these insects formed into lac ? 

Tut. They are separated from the plant by a knife 
blunted at the edge, and put iuto vessels formed for 
the purpose, after which they are put to death and 
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dried. There are several ways of killing these insects. 
Some put them in a basket, and dip them in boiling 
water, and afterwards expose them to the sun to dry ; 
others put them on heated plates of iron, & c, and so 
kill and prepare them for use at one operation. After 
they have been dried, they may be kept for a great 
length of time without injury. 

Pup. What is the use made of the lac ? 

Tut, ft is used in manufacturing a great variety 
of things. Of shell lac the natives of this country 
make ornamental rings to decorate the anus of females. 
They also form it into beads, necklaces, and other 
ornaments. It was formerly used in medicine, but it is 
now principally confined to the making of .scaling wax, 
ami to japanning, painting, and dyeing. 

Pup. Are spiders of any use? 

Tut. Our aversion to spiders arises f-om their eject- 
ing a poisonous matter, with which they kill their 
enemies. Hut I believe the quantity they can eject, 
though fatal to insects, would not produce on us any 
great injury. Spiders, however disagreeable to ie, are 
not without, their use: they catch and destroy many 
flies: the webs which they spread over the trees in 
summer, in some degree preserve the fruit. And they 
may be more useful in our houses than we are aw are 
of. 1'hey may inhale some noxious qualities of the 
air, whieh might otherwise become prejudicial to us. 
The webs which spiders form, particularly in gardens, 
are exceedingly curious. 

Pup. How do the field spiders carry their first 
thread from tree to tree, and from house to house, as 
we often see in the summer? 

Tut. Some have thought that the spider must 
fiy to do this; but she transports herself in this 




i‘27 



srftr»r rrlrg ?rrwn Jrtrt<n« *1 

c*fn; TlfitFi ^ ~*ti^ ftsr^ $ tg% WZ~f | <*f 

tt^tr? -Qfjm tWsc *rt5i jx*\ vnr ««rtf*t 

^sxxxx ft^ wft tj *1 i 

f*f?J | <4^ TTtVf^TS ^TJtCTRT l*w? ft? 

&? | ?ft1 3TCTO TOT *5"?^ ; Cf<* T «r?"tfTT1 ^trsi'il^? 
fftntrs X% “57T*t -3 -srmi \3. XX? srsft ‘SfW’M -55f«( 
trrs ofafotrsr (7t?< N^>r« *n fa-si ^<r<\ 

<s % f^T.c t srmt? <rrft ^ftrrs '3 *ri> ftcs 
-pfltre *w6nt tri? graft* i 
f*nn j stk?, ft ■srf^'ffir ft$r %fr*^ 

, mvvj 

«r?? i #i srtw, $ft;m ft*' ft* 

^\f‘?nr«i 5Pra *c*) siftn Ttrtftcflft ^ri »f?r . ft 15 
wrtrt? c^rtM - irfttrar ox frra ra^*r »rf* i #l 
ftftrs, ^fiTtc-s srlwinr ^ft? fa*.? vt? j 

'sr^^jr wftf 5ft?py»n v-fnj 3 ssfprj wiftr 

srftrrcr?r $*r*‘i<r -ktc?'; ft*«1 ^jmcm 

jp-sts •srfwjpi srft?rj ^r? . Tft* j *rttftr5 wpf 
ftsfr*( w wzvk Tfsn %w\ nt? ; ^r-\ ycsj 

xz%7 ^fttcwTw vjrtns wpnst^ ftf ^rsrrftrai 
3ST9T52 ^irsrfr*r?r ra thtjt ^$9* reft* 

wj wrsrtir «^rsr“5 err* j ar< xtxlzx ? ®ftr ft«ft«i raw* 

«rt*pjji ftraftss $wrtT*<r ^wj a ^ 'srtjift srt- 
W’f ftftft ^tt | 

ftiTji f\ sj^ptrar raftnrrfe ^ 

sl^pn uw «no tc*p aws wxxfz ^ 

yxM? vt*wttinr ’ras m *ct * ft 

^pirtt?r?Fqr> 




1 2S 



manner: “She places herself upon the end of a branch, 
or some other projecting body, and there fastens her 
thread : after which she presses out more long threads, 
which she leaves Healing in the air: these threads are 
wafted by (he wind from one side to another, and are 
there .fastened by their natural glue ; she afterwards 
draws them to litr, to try if they are well fixed, and 
then they become a bridge, over which the spider 
passes arid re passes at pleasure.” 

Others are of opinion, as these are often seen when 
there is no wind to waft them over, that after having 
fixed the thread oil one side, dropping them to the 
ground, they carry the lit read themselves; and mourning 
where they want to fix it, there draw and fasten it. 

Pup. Arc there a great many kinds of spiders? 

Tut, There are, [ believe, about l.'JO distinct species 
under (be genus spider, or Aranea. They are found in 
all parts of the world. 

Pup, How are the different species of the spider 
know n ? 

Tut. Chiefly front the situation of their eyes. 

Pup. How many ej cs have spiders? 

Tut. Generally eight: and in some species, these 
eight eyes are arranged in the form of a*. quadrangle ; 
in some they form a semi circle in front, and three lie 
parallel to each other behind : in others they form two 
parallel lines of four eyes each. 

Pup. On what do spiders chiefly live ? 

Tut. I pon any insects that they can overcome •, and 
even upon one another. They cast their skins once a 
year, which they perform by suspending themselves 
in some corner, and creeping out of it. The ravenous 
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spider has other insects that prey upon and devour it. 
In truth there is no insect so small, so far as we know, 
that has not smaller ones infesting and preying upon it. 

DIALOGUE X. 

Of Worms , 

Tut. Let us now proceed to consider worms, the 
last class of the animal creation. 

Pup . Pray how many orders does that contain ? 

Tut, It contains five, which are r 

1st. Worms with a thread-like body, as the com- 
mon earthworm, the worms found in the intestines of 
different animals, ike. 

2nd. Animals of a simple form, naked, with mem- 
bers, such as slugs. 

3rd. Worms of u soft, simple form, covered with a 
shell. This order is characterized by its shell, which 
each animal forms tor itself by a secretion or exuda- 
tion from the surface of its body. There are three 
great divisions of shells, viz. Univalves, Hivahes, and 
Multi valves. There are many different genera of 
shells under each of these divisions, and the study of 
them has been denominated Uonchology. 

4th. The fourth order in appearance approaches 
nearer to the inanimate creation than the preceding, 
and includes corals, tkc. 

5th. The last order is scarcely distinguished from 
the 1st and 2nd by any other character than the 
minuteness of the individuals belonging to it, and 
their spontaneous appearance in animal and vegetable 
infusions, in which we can discover no traces of the 
manner in which they are produced. 
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Pup. ’ Every speck of nature seems to have its 
inhabitants ? 

Tut It certainly has, and we cannot doubt but 
that animals or animalcules, still smaller tlmu those 
included in the last order, have their existence in 
situations that no human eye, even assisted by the 
microscope, can penetrate. 

Pup. Of all the worms that have been specified, 
snails with their shells on their backs have most at- 
tracted my attention, and I have often wondered how 
they build their habitations, which they carry about 
wirh them. 

Tut Their carrying their own habitations with 
them is somewhat singular: f am not surprised that 
your inquisitive eye should have noticed it. Every 
animal in nature has its habitation. The roof under 
which the snail resides has two properties, which 
appear difficult to be united, solidity and lightness ; 
without which its inhabitant could neither 1 m* protect- 
ed from injury, nor transfer its habitation from place 
to place. At ti«e approach of winter, she retires into 
some cavity ; and her body distils a certain glutinous 
matter, which closes up the aperture of the shell. 
Thus shrouded up, she passes the cold season in safety. 
When the spring season commences, she opens her 
door, and ranges at her pleasure. 

Pup. 1 think l remember bearing something re- 
markable concerning the eyes of snails. 

Tut. Probably you may, for they are uncommonly 
curious and singular. As they creep upon the ground, 
and have the weight of their apartment upon them, if 
their eyes were not somewhat elevated, they could not 
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Well .distinguish what they were to avoid, or what 
they might approach. To prevent this inconvenience, 
they arc furnished with what we may, term telescopic 
eyes. Those which children call the snail’s horns, are 
four tubes, with a glass at the extremity of each ; or 
if you will, you may call them four optic nerves, 
which end in as many beautiful eyes. These the snail 
can elevate, and turn about, in every direction, and 
lengthen or contract them, as we do the telescope. 

Pup. 1 do not perceive that they have any feet. 

Tut. I',, show the. diversity of the divine works, 
they have two large muscular skins instead of feet, 
which they can lengthen and contract at pleasure, by 
which means they mote and draw their castle, which 
rests upon their backs. And to prevent accidents, they 
are provided with a viscous humour, which, by its 
cohesion, serums them from failing, and renders them 
impenetrable to moisture, by an oily matter, with 
which they close all the pores of their skin 

Pup. And now please to inform sue hou tins shell 
is made. 

Tul. The snail has a very small, soft shell, when she 
leaves the egg: this shell forms the basis of a second, 
which is gradually increasing. . The first is the centre 
of the oilier, and the whole is formed by adding new 

circles to the first shell. And as her bodv can only be 

•1/ */ 

extended towards the aperture, this must consequent- 
ly be the part which receives the fresh accessions. 
TS»e materials from which the. shell is made, are 
lodged in the body of the animal, and formed bv a 
viscous fluid, and sandy particles of exquisite fineness, 
w hich thicken into a consistence round the extremity 
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of the shell, and become incrustated. This will also 
give you some idea how the shells of fishes are 
formed. 

Pup, Are snails found in all parts of the world? 

Tut. They are; there are few shells more variable: 
in point of size, colour, and disposition of its marks, 
the snail exhibits the most inconceivable diversity. 
The larger and more beautiful kinds are natives of Asia 
anti Southern Europe, the size gradually diminishing, 
and the colours becoming less vigorous, as the species 
approach the north. 

Pup. Are not some species of the snail kind reckoned 
good foot! ? 

Tut. Yes, there is one species called the Edible 
snail. In England it is found an inch anti a half or two 
inches in diameter, and on the continent of Europe it is 
still larger. In ancient Home, * hi< animal w as reckoned 
a most favourite article of food ; ami tie great people 
had their snail stews, in which they were in d and 
fattened. 



DIAEOt it E XL 
Of Plants and Flowers it 6fc. 

Tut. Ottr indulgent Creator, who formed this earth 
for us to live upon, formed it also to produce what is 
necessary for our support and pleasure — such as trees, 
plants, and flowers, in very great variety. From the 
beginning of the world these have continued in regu- 
lar succession, without, as far as we know, any new 
creation in any one production of the earth, unto the 
present day. Neither in living creatures, is there%ny 
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new creation. Men, beasts, birds, fishes, insects, and 
worms, are tbe same as in the beginning, though it is 
supposed that somg of (hem are lost. And w hat merits 
your particular notice is, that: so many thousands of 
plants, grow ing in the same soil, and enjoying the same 
sun, and the same rain, should differ so much in taste, 
and smell, and colour from each other. 

Pup. A»e all plants arranged in classes, orders, 
genera, and species t 

Tut. Yes, ail the known vegetable productions 
upon the fa< e of the globe, have been so arrangt d ; the 
classes being composed of orders; the orders of genera ; 
and {he genera of species, and sometimes of varieties. 

Pup. From what do the classes, take their 
name ? 

Tut. The classes are named from the stamina : if the 
Mower has one stamen, i: is of the first, class; if two 
stamina, of the second ; if three, of tin* third. &r. Idle 
orders are named from the pistils; if the Mower has one 
pistil, it is of the tirst order, if two. of the second ; if 
three, of the third, 6u*. The genera arc named from 
various sources, and the species from some peculiarity 
in the tlower. 

Pup. How many classes, &c. are there? 

Tut. All vegetables ar>- divided into twenty-four 
cd;wsi s ; vthi<h are subdivided info about one hundred 
orders: these orders include two thousand families or 
genera; and these genera about twenty thousand spe- 
cies, besides innumerable varieties, which are produced 
by the changes of cultivation, soil and climate. 

Pit]). From what are trees produced ? 

Tut. From seeds, each producing its kind, which lie 
neatly iuclosed in husks, for their preservation. Of 
these there are known to be above twenty thousand, 
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and probably many more different kinds. Seeds, when 
sown, shoo t.t heir root downw ard, and the stalk or trunk 
upwards. 

Pup. How do tiny grow ? 

Tut. I'v the air, rain, warmth, and nourishment, 

which du*v imbibe from the moisture of the ground, in 

#/ 

I he small fibres of their roots. 

Pup. Of what use is the bark, and the h aves of 
t roes ? 

Tut. The bark, to preserve them from ext triad vio- 
lence, and to nourish them bv the rising of the sap ; — 
the h aves, to eate-h and receive the dew and rain. 

Pup. There seems a difference in the leaves, even 
oil the same Wee. 

Tut. True: two things exactly alike are, not easi- 
ly found in the whole world ; so various are the works 
of < Jod. The uppermost surface of the leaves is smooth 
or varnished, that the water may not lodge upon them, 
w liich would soon make them to decay. The undermost 
is without that varnish, that it may imbibe the dew. 

Pup. Of vt liat, use are those trees that bear no fruit, 
for tbe service of tbe animal creation ? 

Tut. Forests not only afford us a beautiful varie- 
gated prospect, and an agreeable shade to travellers, - 
but also timber tor building, masts for ships, mate- 
rials for husbandry, for furniture, for medicine, for 
tanning, for the various exercises of art, and lor fuel 
ice. 
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Pup. I was not before so sensible of the value of trees 
in general ; those which I valued most were fruit trees. 

Tut. And even with these how plentifully are we 
provided, ami in what pleasing - variety ! frees, which 
bear mangoes, guavas, oranges, lemons, bales, jack- 
fruit, custard apple, &c. What an indulgent Parent ! 
whohaih not only made such rich provision for our 
necessities and bare support, but even for our enjoy- 
ment and pleasure ; to please our palate, and to re- 
fresh and allay our thirst, during the parching heat of 
mi miner. Neither must we here forget the variet v of 
garden plants and herbs for our lable---fhe cabbage, 
the cauliflower, the isidish, the turnip, the carrot, the 
potntoe. hagtin, kudoo, and many others. 

Pup. What trees may be considered as most useful 
in India? 

Tut. Among these may be reckoned the cocoanut, 
bamboo, and pluinlaiu trees. The leaves of the cocoa- 
nut an* used for making brooms, and the husks for 
brushes, ; the fruit is used for various purposes : 
tin* water inside it may be drunk, the kernel may be 
raieu, 01 .used for making oil, and the skin outside 
makes very strong ropes; and besides these, it is used 
for mam other things. The bamboo is very service- 
able in building, and making various mechanical and 
musical instruments, &c. The leaves of the plantain 
tree are employed in schools for writing upon ; it is 
used bv many instead of plates for their food; the 
inside of ihe tree js eaten as a vegetable ; and the fruit 
is almost, universally liked by Natives and Europeans. 

Pup , Tlow is fruit produced ? 

Tut. In many plants, the fruit proceeds from the 
same part where you see the blossom has been. But in 
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the Indian corn, the fruit comes where the blossom has 
never been : otherwise, almost all fruits are preceded 
by blossoms. The fig comes to perfection without a 
flower. In melons, cucumbers, and some others the 
fruit is seen before the flower. 

Pup. How is the fruit preserved? . 

Tut. By the shell or rind ; but it is not the same in 
all. In melons and cucumbers this is very thick, iu 
others * t ry thin. Those Ivina: near the ground have 
thick rinds, or they would otherwise he destroyed In 
inserts : while grapes could not be easily pressed, if 
their skin or rind was like that of the melon. 

Pup. And where are the seeds of these fruits to !v 
found ? 

Tut. As ihev are very precious for tlx propagating 
of their respective species, they are placed within the 
fruit, in a safe repository. Some in a hard stone, other-* 
within glazed wails. 

Pup. it is surprising that many species of trees and 
plants are not lost, considering what little care ».«, taken 
to preserve them, and to plant the mi ds. 

Tut. Mark the wisdom of (lod in providing against 
this: plants are disseminated main ways without the 
help of man. Some seeds are carried along by rivers, 
running streams, torrents, &c. and planted at vast dis- 
tances from the place of the mother plants. Others arc 
so formed as to he dispersed by the wind, and scattered 
in a soil adapted to their growth and nourishment. 
Birds, squirrels, am! other animals, swallow many seed* 
whole ; and these, not being injured by passing through 
the stomach, take root and grow where they happen 
to fall. Moles, ants, worms, & c. by ploughing up the 
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earth, admit a free passage to those seeds that have been 
scattered upon its surface. 

Pup. How can we best judge when fruit is ripe ? 

Tut. By the colour, and by the fading of the stalk, 
or when with a gentle touch it is easily loosened 
from the branch. But suppose we now walk into the 
flower-garden — see, what a beautiful sight ! What as- 
tonishingly variegated colours! How pleasing to the 
eye ! How fragrant to the smell ! 

Pup. May I ask what are the parts of a flower which 
deserve attention ? 

Tut. They are the calyx, the corolla, the stamen, the 
pistil, the seed, the seed-vessel, and the receptacle. 

Pup. Have all flowers a calyx ? 

Tut. No ; but very many of them have, and in some 
it is permanent till the seed is quite ripe ; in others it 
falls off before the flower is expanded ; and some 
flowers, as the lily, appear to have no cah x. 

Pup. M hat do you mean by the corolla ? 

Tut. The corolla consists of the leaves or petals, 
which form the blossom or flower. 

Pup. W hat are the stamina ? 

Tut. They are those thread-like substances inside the 
flower, on which the farina remains. 

Pup. What are the pistils ? 

Tut. They are much like the stamina in form, but 
remain in the middle of the flower, and descend to 
the seed-\ essel. 

Pup. is the pistil found in t he middle of all flowers ? 
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Tut. • It is generally so ; but in some plants the sta- 
mens grow in one blossom, and the pistils in another, 
and sometimes they grow on different plants: in such 
cases, the pollen or dust of the an them must be conveyed 
by the u ind, or by insects, or by some other means, to the 
stigma of the pistil, or no perfect seed will be produced. 

Pup. Have you any thing further to say of the 
stamina and pistils? 

Tut. Yes, the stamen consists of two parts, the 
filament and anlheru ; the pistil of three, the stigma, 
style, and germen. 

Pup. How is the seed produced by these? 

Tut- W hen the flower is full blown, the anthera 
bursts, and discharges a fine dust, called pollen, on the 
stigma, and causes the production of the seed and fruit. 

Pup. What are the pericarp and receptacle? 

Tut. Tiie pericarp is the general name for the seed- 
vessel, and the receptacle is that pari by which it and 
all the fructification is supported. 

Pup. May 1 ask you what are those properties of 
flowers which S ought more particularly to notice? 

Tut. Flowers are distinguishable by their beautiful 
colours, their variety, and by their fragrant smell. Nor 
are they merely ornamental, but most of them very 
serviceable. If may justly till you with admiration, 
that from green plants, so many fragrant flowers should 
spring up — that from bulbs of no very pleasing form 
should arise such variegated flowers. 

Pup. What have you to observe concerning their 
smell ? 

Tut. This consists in the fragrance from the juices, 
and from volatile parts, which are continually exhal- 
ing out of the small evaporating tubes of the flowers, 
or from the leaves. 
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Puff. You hare said that they are not only orna- 
mental, but useful. 

Tut. Yes; flowers cheer the drooping, and refresh 
the wearied spirits: they yield us fruits and seeds, and 
particularly honey, oil, and wax, snuff, paint, medi- 
cine, &c. 

Pup. But some flowers have a disagreeable smell. 

Tut. They may thereby possibly' correct or absorb 
the noxious vapours. They may serve for food to some 
animals and insects, or they may have some medicinal 
virtues. With all our boaster! knowledge, wc have not 
yet discovered all the excellent uses either of herbs or 
flowers. 

Pup. Then 1 suppose there is nothing farther to be 
said on this subject. 

Tut. Yes, there is one thing more, which 1 wish 
you to remember. By these we learn the wisdom and 

W 4 

goodness of God, and the folly of over-anxietv about 
ourselves. Look at the lilies of the field, ho.v they 
grow; they toil not, neither do they spin ; and yet the 
richest king in all his glory cannot array himself like 
one of these. Now if God so clothe the short-lived 
grass of the field, how much more will he feed and 
clothe us ? 

Pup. By what means are plants and flowers pre- 
served and increased ? 

Tut. Each plant produces a great, quantity' of seed, 
which preserves it to future generations. Some seeds 
are so small as to be scarcely visible. 

Pup. Where are these seeds to be found ? 

Tut. In some, in the top of the plant ; in others, 
in the middle of it ; and again in some between the 
leaves, or under them,. They are found in little husks, 
or in convenient partitions, separated from each other 
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by » thin skin. Others stand in order together, as iu 
the sun flower. Does it not appear to you astonishing, 
that such great plants as trees should arise from such 
small seeds ? 

Pup. It does indeed.— But does not one plant or 
tree produce many seeds in one season? 

Tut. This is very various: — in some more, in others 
less. A tobacco plant has been known to produce 
more than 40,vKK> seeds; an elm more than three hun- 
dred thousand annually. 

Pup. And why such an amazin': number? 

Tut. Hereby is a great provision made for the 
fowls of the air. If they were once all consumed, 
which might easily be the case, how could we ever 
recover them again, if there, were not such a great in- 
crease? Admire this display of divine power, wisdom, 
and goodness. For without such a provision, the birds 
must half of them perish. Food, in that form and 
small compass, can more easily be preserved for their 
winter food. 

Pup. How do the seeds come out of the pod ? 

Tut. In dry weather, wlieti the pods are withered, 
they open, and the seeds lasing dry, they easily fall out 
upon the ground ; and those seeds which are not 
gathered sink into the earth, with the rain. 

Pup. What becomes of the lighter seeds? 

Tut- They are, as we have seen, carried about by 
the 'wind, and fall when the wind ceases. For this 
reaWn, we see plants upon high old walls and towers; 
because seeds idling between the crevices of the stones, 
often grow: Birds also, in carrying them, may fre. 
quently let them fall in their flight. And besides this, 
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nature lias furnished several of them witk ; »oft down, 
which serves instead of wings to convey them through 
t^e air to distaut places* 

, Pup. How long will seeds continue fit for, growing? 

Tut. Several years > for sometimes wet seasons 
come on, when seed cannot be gathered in, and then 
we must have recourse to the old stock. 

Pup. What makes the seeds sprout forth ? 

Tut. Moisture and warmth, which cause a fer- 
mentation in the. meal or flour of the seed, and give 
the first nourishment of life to the sprout therein 
enclosed. This no sooner makes its appearance, than 
it casts off or opens its husk, sends forth a root, and, 
receiving more nutrition, it shoots up, and gradually 
rises to perfection. 

Pifp . Do seeds answer any other purpose than those 
which you have already mentioned ? 

Tut. Yes, some seeds are food for mao, and for 
beasts, as well as for birds. They also yield us oil for 
painting, anointing, burning, and eating, and provide 
us with what is of a medicinal nature. From which we 
learn, that the smallest things are not to be despised, 
being often found exceedingly beneficial. 

DIALOGUE m 

Of Grass, Or am. See, 

Pup. Which are the most useful products of the 
earth? 

Tut. Grass, corn, rice, &q. Gbit caused grass to 
grow for the cattle, andbread for djenourishment of 
mea. 
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Pup. ' What is there particularly observable in the 
grass ? 

Tut. That it grows spontaneously without the help 
of man, affords sufficient food for the beasts of the 
field, and covers the upper surface of the earth as with 
a carpet, very pleasing to the eye. 

Pup. But what provision is there for the cattle 
when there is scarcely any grass? 

Tut. Part of the grass is mown and dried, which is 
then, you know, called hay, and serves for their food. 
The grass is in some seasons cut a second time, or it 
remains in the field for the cattle’s subsistence after- 
wards. 

Pup. Is all grass of the same kind r 

Tut. No; the grasses are so exceedingly numerous, 
that i( is with difficulty a man in a lifetime cau become 
acquainted with them ail. 

Pup. Which are our principal grains? 

Tut. Hie**, wheat, barley, See. 

Pup. W hat grain is most extensively used for 
food ? 

Tut. Rice ; it is the food of two thirds of the human 
race. 

Pup. How many kinds ofrice are there ? 

Tut. There are principally two kinds, the Siddho 
and the Autub; but these, are. again divided into dif- 
ferent sorts. Siddha signifies, that it is prepared for 
cooking by the application of the heat of fire; and 
Atop, that it is prepared by the heat of the sun. 

Pup. How is it that the same rich is called by dif- 
ferent names ? 

fi it. It assumes a different iyraie in efoch of its 

various states. In its first or ^mpie «tete, r it » ballad 
Dhanya ; in the next state, it is called Tundool, or 
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dial; auk! In the list stare, when.it is cooked, it is 
called Anna, of Bhat. 

Pup. ■■ At what tines in the year is rice sown and , 
reap'd ? 

Tut. Some rice is sown about May, and reaped 
about August j other dee is sown in July, and reaped 
in December. 

Pup. What makes rice grow' so rapidly ? 

Tut. The waters which cover it in the raiuy season. 
Pup. Is there no other grain particularly useful 
in India ? 

Tut. Chhola, or Danah, the Kolaee, &c. are par- 
ticularly useful as food for horses, &c. The Dauab 
grows to the greatest perfection about Patna. 

Pup. W hat use is made of w heat ? 

Tut. It is first ground, and made into dour, and is 
afterwards used chiefly for bread. 

Pup. Of what use is barley ? 

I'm/. It also is used for food ; but, in Europe, more 
particularly for liquors. 

Pup. Of what use are the long stalks ? 

Tut . That the ears may not easily be beaten down 
upon the moist ground. They furnish men with 

straw, which serves for thatch, arfd for various other 

.• ■■ ■,*. 

purposes. 

Pup. For what purpose are the stalks so smooth ? 

Tut. That the rain may easily rub off, arid not 
tot them, : •• 

Pupi W r hv have the Itrilks fcnotsand slfeofe; o* 
blades? " * '''V . ' ''.v? . " - ' - • 
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Tut, Thai they, may pot be broken ip the open 
fields, by the violence of the winds. 

Pup. Why are they thus pointed and flexible, or 
waving ? 

Tut. The birds would otherwise sit upon them at 
their ease, and pick out the grain, and that too before 
it was ripe. 

up. How do the young plants endure the bleak 
weather ? 

Tnt. They are richly surrounded with blades., like 
* + 

those of grass, which fall off in the warm weather, and 
then the plant seeds and flourishes. 

Pup. How is it with the grain ? 

Tul. The kernels of the grain are securely lodged 
in the strong husks, or chafl’, that the sun, after the 
corn shoots out in the ear, may not scorch and 
shrivel it, or the rain and dew cause it to rot : and also 
that, in time of harvest, the grain may not be shook 
out land lost, as the husbandman is bringing it into the 
granary . 

Pup. How do the ears of corn grow, and how do 
they ripen ? 

Tut- When the vain and dew have made them swell, 
the enlivening sun dries them by degrees through the 
whole day. By these means they become fully ripe ; 
and especially when, afte r reaping, they stand some 
time in the field. 

Pup. And what is the produce ? 

Tut. We have rarely such abundance as to reader 
it of little value ; or such a scarcity, as to produce 
frequent famines, — a demonstrative proof of* a Divine 
Providence." “‘^When a failtire does happen in one 
place, other countries are generally able to supply the 
deficiency: 
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, Pup. I» what proportion do you reckon the fruit, 
fulness or product of each stalk ? 

Tut. The produce is almost incredible : I have been 
informed, that from one grain of wheat have risen a 
hundred stalks, bearing ears, which yielded in the 
whole two thousand grains. 

Pup. Almost incredible indeed ! But this, 1 suppose, 
does not often happen. 

Tut. Their different produce depends much upon 
the nature of the soil, upon good husbandry, the 
nature of the seed, and the manner of sowing it. 

Pup. In what other respects do we see tin; wisdom 
and goodness of God in grain ? 

Tut, Thai it can be preserved in granaries, and 

continue good for some years of bad harvest. Many 

other fruits of the earth cannot be preserved ont j ear, 

* 

some not a month, or week, and others not a single 
day after they are fully ripe. Neither is there anv 
herb or plant of the field which affords ns such 'a 
wholesome, nourishing food. With the grain on which 
we daily feed, we are never satiated. It is justly called 
the staff of life. And yet how insensible are we of its 
value — how little thankful for pur daily food ! 

Pup, Which are the most useful plants of those not 
designed for food ? 

Tut. Flax and hemp. The former k very profitable 
to the farmer, and very useful to the world. * 

Pup. in what respects ? , 
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Tut: The seed yields oil. and the finest of our linen 
is made from the rind of the stalk : and this, after it 
has been «mch worn, is used for making fine paper. 

Pup. Make paper of rags! I low can that be done ? 

Tut. When ground small, they make of it a pnlp or 
paste with water and size, and pour it'into fiat moulds, 
from which we receive one of the most useful articles of 
business. The coarser paper is made of coarser rags. 

Pup. What tiso is made of hemp? 

Tut. Of this they make the coarsest kinds of doth 
for sails, sacks, &o. Ami of tinware made our ropes and 
cables for ships. Thus you perceive that the whole 
world is a grand magazine, containing inexhaustible 
treasures 



DIALOGUE XIII. 

Of Minerals. 

Tut. Let us now turn our attention to Mineralogy, 
the last part of natural history. 

Pup. Is it also divided, like the animals and plants, 
into daises, kc. ? 

Tut. Yes: it is divided into four classes, stones, 
salts, combustibles, and tpetafe ; and these are sub- 
divided into orders, genera, and species. 

Pup. How many orders of stones are there ? 

Tut. There are 1 wo 1st, Earthy, gud 2nd, Saline. 

Pup. Are all the earthy -stones of one quali ty ? 
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Tut, No: they are of two different qualities: 1st, 
Such as will scratch glass; and 2iidly, Such as will 
not scratch "lass. 

Pup. What are the principal kinds of those which 
scratch glass ? 

Tut. Among these are included precious stones, 
such as tin* diamond, the ruby, the topaz, the emerald, 
the amethyst, the. cornelian, the crystal, &c. 

Pup, Among' these, which are to be considered most 
valuable? 

Tut. They are all reckoned valuable according to 
their size and lustre: the diamond stands first in lalue. 

Pup. What may be the worth of a diamond ? 

Tut. As the value of diamonds is ascertained by 
thetr weight, some are worth 100 Rupees, some 300, 
and others 1000. One taken from Madras was sold in 
England for T'135,000, and one found in South Ame- 
rica, wus valued at 45.044,800, The most valuable 
diamonds are those which are perfectly transparent and 
of a snow-white colour. 

Pup. Where are these precious stones found ? 

Tut. They are found in mines, in rocks, and amongst 
the sand and gravel of rivers. 

Pup. Besides these precious stones, are there not 
some others of this order, valuable for their common 
uses ? 

Tut. Yes. Flint and sand are reckoned in this 
order; and they are extremely useful, as from them our 
glass is manufactured. 

Pup. Whit, stones are included under the head of 
those that will not scratch glass ? 

Tut. Among these are included the different kinds 
of earth from which our bricks, basins, jrorcelain, &c, 
are made. 
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Pup.. I have heard that these earthy are disposed in 
strata : is it so ? 

Tut. Ves: the first layer is frequently a rich black 
mould, which yields sustenance to trees and vegetables ; 
beneath this is often found a thick bed of clay, which 
furrfishes materials for bricks, &c. ; nejtt are deposited 
vast beds of gravel, that are of use in numerous points 
of view ; underneath these are beds of limestones, &e. 
which frequently surround mines that contain valuable 
metals; after these are found beds of coal, which is use- 
ful for burning in cold climates. These strata are not 
always found together; but this statement may odlice 
to shew their general arrangement. 

Pup. Are any remarkable stones found classed 
under this head ? 

Tut. There, is one called the Asbestos, which has die 
singular property of not being consumed when burnt 
in the fire. 

Pup. What particular Stones come under the order 
of saline r 

Tut. Some of the principal ones are lime, chalk, and 
marble; Insides many stones that are useful for building. 

Pup. What use is made of lime ? 

Tut. The uses of lime are numerous and important. 
It is used in forming mortar for buildings ; and it is so 
durable, that buildings are known nearly 2000 years 
old, where the lime is still as hard as the stones which 
it cements. Lime is also used for agricultural purpos- 
es ; when spread on the ground, it is supposed to de- 
stroy what is hurtful, and to give it the power of retain- 
ing moisture, width is beneficial. It is also employed 
in the refining of sugar, in tUe manufacftire of step, in 
the melting of iron, and for various other purposes. r 

Pup, How is chalk useful ? 
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Tut. The harder kinds of chalk are used as build- 
ing-stones. It is also applied to make mortar : nearly 
all the houses in London are cemented with chalk mor- 
tar. In agriculture it is used like lime. By artists it 
is employed for making moulds to cast metals in, and 
by carpenters tor marking. Chalk is one of the most 
useful absorbents employed in medicine. 

Pup. For what is marble employed ? 

Tut. Marbles are exceedingly numerous ; but they 
are applied principally to ornamental architecture, and 
to the making of statues, floors, See. Some marble 
when burnt, forms a manure equal to that of chalk. 

Pup. I think you said the second class of minerals 
consisted of salts ? pray how many orders does it con- 
tain ? 

Tut The second class consits of salts, aud there are 
two kinds of them. Earthy and Mineral. 

Pup. Tell me some of the principal salts included 
under the first order. 

Tut. Alum, common salt, medicinal salts, and nitre. 

Pup. To what purpose is alum applied ? 

Tut. By dyers it is used to fix the colours of cloth; 
by tanners to give consistency to their skins ; by chand- 
lers to make the candles look glassy ; by paper-makers 
to render the paper less liable to catch fire ; by prin- 
ters to remove any greasiuess that would prevent the 
ink from sticking. Alum is also frequently used to 
purify water. 

Pup. Is salt productive of any further benefit to us 
beside that of adding a relish to our food > 
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"Tut, In addition to this, when applied in small quan- 
tities, ft aids digestion. In larger quantities, it has a 
contrary effect, and preserves from corruption. 

Pup- The value of medicinal salts I understand ; 
they are employed as aperients ; but pray what use is 
made of nitre \ 

Tul. Nitre is frequently administered in medicine; 
and it is used very extensively in different arts. It is 
constantly used with common salt to preserve animal 
rood. Immense quantities of it are required for pur- 
poses of war, as it forms one of the most important 
substances in gunpowder. 

Pup., Tell me now some of the most useful of the 
metallic salts, 

J'ut. They are, green vitriol (or copperas), blue 
vitriol, and white vitriol, (ireen vitriol is used in mak- 
ing ink, and in dying woollen clotii and hats black. 
Id hc vitriol is also applied to dyeing, and to staining 
feathers, fowling-pieces, tea-urns. &e. White vitriol is 
used in medicine, and is employed in great quantities 
by varnishers to make their oil varnishes dry quick- 
ly. A fine white durable colour is also prepared 
form it. 

Pup. What particular minerals are included under 
the class of combustibles ? 

Tut. Sulphur, naphtha, coal, resin, &c. 

Pup. In what manner is suiphur employed? 

Tut. A considerable quantity is employed in mak- 
ing gunpowder, and in various processes of dyeing and 
calico-printing : it is occasionally administered in me- 
dicine, &c. 

Pup. Of what use is naphtha ? 
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Tut. By the Persians it is used internally as a cor- 
dial. In some places, it is burned in lamps instead of 
oil. W lien mixed with oertain other oils, it forms an 
excellent 'tarnish. 

Pup. For what is coal used ? 

Tut. Principally for burning, or making tires : it is 
an article of great, consumption in northern climates ,* 
and is so important to the inhabitants of these climes, 
that without it they could not cook their victuals, urn- 
carry on many mechanical works, nor pass their winter 
evening w ith comfort , 

Pup. Is resin of any particular value ? 

Tut. Some resins are; as the amber, ohich is well 
known, and extensively used, in different parts of < he 
world. 

Pup. Have the goodness now to toll me, something 
of the fourth class of minerals, the metals. How many 
orders of metals are there ? 

Tut . Metals are divided into two orders, call* d the 

malleable and brittle. 

Pup. What are the malleable metals? 

Tut. They are those which can be extended by 
means of the hammer, without breaking. Of this kiud 
are gold, platina, silver, copper, iron, tin, and lead. 

Pup. Which is the most useful of these metals? 

Tut. Iron. Gold may purchase iron, but it cannot 
serve as a substitute for it, because it is not equally 
hard. Gold would not serve for ploughs or anchors. 
In a word, not any thing you have about you is 
made without the assistance of iron, in one shape or 
another. 

Pup. What are the brittle metals? 
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Tut. They are those which cannot be extended by 
means of the hammer, without breaking. Of these 
there are seventeen kinds, some of which are at present 
but lil tie known in ihis country. Those perhaps most 
extensively used here are arsenic and antimony. 

Pup. What use is made of these r 

l\it • Arsenic is a strong poison ; but notwith- 
standing this quality, it is occasionally used in medi- 
cines and the arts. Antimony is extensively used in 
the preparation of types and ditiereut medicines, and 
is also employed as a colly num fur anointing the 
eyes, &e. 

DIALOGUE XIV. 

Of Miser! 1 it ncous Pro d uciio n a. 

Pup. What advantage have we from the produce 
of the different parts of tin; world ? 

Tut. As every land has its own particular produce, 
by means of navigation, one country partakes of the 
produce of another. Ami thousands gum their live- 
lihood by ploughing the ocean, as the farmers do by 
ploughing the earth. 

Pup. Perhaps you will have the goodness to in- 
form me respecting some of the principal articles of 
merchandise which are produced in different parts of 
the world, ami to shew me the places on the globe. 

Tut. Certainly, 

Pup. Pray what, are the principal productions of 
s Asia? 

» Tut . Asia is the richest and most fruitful part of 

I the world ; it abounds in corn and fruits of all sorts. 
It furnishes every tiling necessary for life and health, 
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and supplies the other parts of the world with precious 
stones, spices, tea, muslins, &c. 

Pup. Is there not a difference in the productions 
of drift- rent places ? 

Tat. C ertainly. If every country produced the 
same things, there would be little or no intercourse or 
trade between distant nations. Bengal and Tlindoostan 
produce rice, sugar, salt, silk, cotton, jndjgo^ opium, 
saltpetre, and cloth of various kinds# — ( ashmen- is 
famous for its shawls. — Ceylon abounds with cinnamon, 

cotton, paper, silks, ike. ; it also Las a pearl ibhorv 

Burmah abounds in mines of gold, silver, rubies, and 
sapphires, and in large forests v. here grows the teak tree-, 
which is used for building ships : it exports also cotton, 
ivory, kc . — The Moluccas afford tm, pepper, ivory, 
canes, and gums. — China contains rich mines of all 
precious metals. It produces abundance of corn, rice, 
and tea ; and is distinguished for its silks, porcelain, 
p (J per, &c. — Persia yields silks, carpets, leather, and 
pearls, * ls vegetables, flowers, and sheep, are 

very excellent. -Arabia produces fine horses, camels, 

and dromedaries, coffee, spices., &c. 

Pup. What are the principal productions of Eu~ 
rope ? 

Tut. In England, wool, and manufactured iron, 
tin, lead, coals, earthen-ware, wheat, barley, kc — 
In Ireland, butter, salted meat, and manufactured flax 
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O' linen. — hi France, Spain, and Portugal, excellent 
wines, oranges, lemons, figs, prunes, and raisins. — In 
the Levant, cotton, raw silk, rhubarb, and oil — In 
Madeira, excellent wine, called after the name of 
the place. — In Sweden, Denmark, and Germany, masts, 
planks, fir timber, copper, iron, furs, skins, pitch, 
and tar, — In Holland, flax, hemp, butter, and cheese, 
great quantities of which are. exported annually. — In 
Russia, hemp, iiax, turpentine, pitch, tar, furs, hides, 
and tallow. 

| jP«y». V hat are the chief productions of Africa? 
| Tttl. Gold dust, non, olios, palm wine, saltpetre, 
leather, gums, and drn^, 

'Pup. What arc. the chief production* of America ? 

Tut. In North America, the principal productions 
;irc timber, tobacco, skins, furs, tar, pitch, and risin.— ~ 
In the West Indies, rice, sugar, cot fee, cotton, a ud 
indigo. — In South America, gold, silver, quicksilver, 
Peruvian bark, balsam of Pern, cocoa, indigo, cdtf'ee, 
and cotton. 

Pup. Thank you, sir. i now see iiow very just- 
ly it may be said, that the whole world is a grand, 
storehouse for man. How thankful ought we to hep 
that though there are so many millions of inhabit- 
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tants on the earth, yet enough is provided for ail, — and 
in such abundance too, as to banish the distressing, 
apprehension of want. The further l have proceeded 
the more I have been amazed at the very ample store 
of good things, w inch God has provided to supply the 
manifold necessities of mankind. 
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